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which is optionally substituted; 

X 1 is an oxygen or sulphur atom, a group CH„ a group S(0)„ 
where n-1 or 2. a group NR' wherein R 1 is hydrogen. C * 
alley! or a group COR* wherein R* is hydrogen. C M alkox? 
1™% « ,s f ««-membered ring containing a nitrogen 
atom; ,2, i» a six-membered ring optionally containing a 
nitrogen atom and the dotted lines represent single or 
double bonds, have antimicrobial activity. Processes for 
making these compounds, pharmaceutical compositions 
containing tham end the medical use of the compounds are 
also disclosed. 
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The present invention relates to novel 2,4^1 amino-S-fcubstituted) pyrimidines, 
to pharmaceutical compositions containing them, to processes for preparing 
them and their compositions, to intermediates for making them and to their 
use in the treatment of microbial infections. 

Certain 2,4-dlamino-5-benzyipyrimidines have been demonstrated to be potent 
inhibitors of dihydrofolate reductase (DHFR) which catalyses the reduction 
of dihydrof olic acid to tetrahydrofolic acid (THFA). This property has been 
shown frequently to result in useful pharmaceutical properties particularly 
In the treatment of bacterial infections. Thus, UK. Patent Specification 
No. 875,562 discloses inter alia 2,4^Iamino-5-benzyipyrimidines wherein the 
benzyl moiety is substituted by three alkoxy groups. 

Trimethoprim, 2,4-diamino-5-(3,4,5.trimethoxybenzyl)pyrimidlne, is specifically 
disclosed in UK. Patent No. 875, 562 and is the most active general antibacterial 
agent amongst the 2,4-diamino-5-benzylpyrimidines known to date. Due to 
their mode of action, these benzylpyrimidines potentiate the antibacterial 
activity of the sulphonamides and trimethoprim has been used extensively over 
the last decade in human therapy in combination with various sulphonamides, 
and in particular with sulphamethoxazole, for the treatment of bacterial infections. 

European Patent Application No. 81109631.2 discloses inter alia compounds 
of the formula (I): 




NH 2 

.>■• 



(1) 
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or a salt, N-oxide or acyl derivative thereof, wherein (*) is a six membered 
ring containing a nitrogen atom, both the phenyl ring and the (£) being optionally 
substituted except that when ^) does not contain a hetero atom either or both 
the phenyl ring or must be substituted other then solely by a hydroxy group 
at the 4-posltlon of the phenyl ring, and that there ere no substituents attached 
to the atom of Q adjacent to the 6-position of the phenyl ring. It has now 
been found that a further group of novel 2,4.dlamlno-5-(8ubstltuted)-pyrimidlnes 
has advantageous properties for the treatment of microbial infections. 

Accordingly, the present invention provides a compound of the formula (u>. 

H 2 N V- CH 2" Y (ID 



or a salt, N-oxide or acyl derivative thereof, 
wherein Y is a group* 





which is optionally substituted; 

X 1 is an oxygen or sulphur atom, a group CH 2 , a group 9(0) n where n=l or 
2, a group l^ 1 wherein R 1 Is hydrogen, C,^alkyl or a groupCOR wherein 
R 2 is hydrogen, alkoxy or amino; ( xj } is a slx-membered ring containing 
. V is a six-member ed"ring optionally containing a nitrogen, 
a nitrogen atom; ) 

and the dotted lines represent single or double bonds. 

Substitution may occur on either or both of the rings forming the bicycllc ring 
system. It is preferred that substitution does not occur In a six membered 
ring at the positions marked by en "a" on the formulae above. 
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Suitable substituents include halogen atoms and alkenyl, alkenyloxy, nitro, 
cyano, hydroxy, mercapto, alkylthlo, substituted sulphonyloxy, substituted 
aulphinyl, substituted sulphonyl, substituted carbonyl, optionally substituted 
amino, optionally substituted alkyl or optionally substituted alkoxy groups. 
Suitably there will be one to three, and preferably two or three, substituents. 



By the term "alkyl" or "alkoxy" is meant herein an alkyl or alkoxy group containing 
from 1 to 10, suitably 1 to 6, and preferably one to four carbon atoms. Similarly, 
"alkenyl" and "alkenyloxy" refer to such groups containing from 2 to 10, suitably 
2 to 6 and preferably 2 to 4, carbon atoms. 

Suitable substituents for the sulphonyloxy, sulphinyl and sulphonyl groups include 
those groups well known to those skilled in the art, for example alkyl 
optionally substituted by phenyl or phenyl groups. Methyl, tolyl and phenyl 
groups are preferred. 

Suitable substituents for the carbonyl group include alkyl, C A 4 alkoxy, 
amino, mono- or di- alkyl substituted amino, or mono- or di- acyl 
substituted amino groups. 

Suitable substituents for the amino group include one or two 4 alkyl or 
C l-4 80 yl groups or the nitrogen atom forming part of a five or six membered 
heterocyclic ring. 

Suitable substituents for the alkyl and alkoxy groups include hydroxy, halogen, 
c l-4 dkoxy « substituted carbonyl groups wherein the carbonyl group is suitably 
substituted as hereinbefore defined or with a hydroxy group. 

Preferred substituents for the group Y include halogen, particularly chlorine 
or bromine, alkenyl, Cj_ 4 alkylthio, amino, mono-C 14 alkyl substituted 
amino, di-C^ alkyl substituted amino, morpholino, piperidino, pyrrolidino, 
piperazino, hydroxy, nitro, alkoxycarbonyl, or C 1-4 alkyl or C, 4 alkoxy 
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each optionally substituted by halogen, particularly chlorine or bromine, hydroxy 
or Cj_ 3 allcoxy. 

One preferred group of compounds of the present invention is that of the formula 
(HP: 

NH. 



H 2 N ^ CH 2 -Y f 



wherein Y 1 is a group 




which is linked to the pyrimicflnylmethyl moiety at the 1 or 7 position and is 
optionally substituted at the 2,3,4 or 6 positions or at the 7 position when the 
linkage to the pyrimicfinyl moiety is at the 1 position, wherein X 1 and the dotted 
line are as hereinbefore defined. 



Suitable substituents are as hereinbefore defined and these are preferably at 
one or more of the 3,4 and 6 positions. 

A preferred group of compounds of the formula (HI) is that wherein Y 1 is a 
group: . 
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or a salt, acyl derivative or N-oxide thereof, which is linked to the pyrimidinyi- 

methyl moiety at the 1 or 7 position, wherein X 1 is oxygen, sulphur, CH 2 or 

a group NR 1 or S(0) as hereinbefore defined, the dotted line represents a 

single or double bond and R , R and R* are the same or different and each 

is hydrogen, halogen, C 2-4 alkenyl, C 2-4 alkenyloxy, nitro, cyano, hydroxy, 

mercapto, a group -OSt^R 6 or -S(0) m R 6 wherein R 6 is C^j alkyl and m is 

0,1 or 2, a group -COR wherein R 7 is methyl, ethyl, methoxy, ethoxy, amino, 

methylamino, ethylamino, dimethylamino, or diethylamino, or one or more 
3 4 5 

of R , R and R Is amino optionally substituted by one or more alkyl 
groups or the nitrogen atom forming part of a five or six-membered heterocyclic 
ring* C 1-4 alkyl or alkoxy each optionally substituted by halogen, hydroxy 
or C^ 2 alkoxy or R and R 4 form a methylenedioxy group. Suitably R 5 is 
not halogen, hydroxy or alkoxy when X 1 is oxygen, sulphur or a group NR 1 . 

Most suitably X 1 is oxygen, sulphur or a group NR 1 or S(0) m and preferably 
X 1 is oxygen or sulphur* Suitably R 3 and R 4 are the same or different and 
each is hydrogen, methyl, methoxy, amino, dimethylamino, methylthio, bromo 
or cMoro and most suitably R 3 and R 4 are the same or different and each is 
hydrogen, methoxy or dimethylamino. It is preferred that R 3 and R 4 are not 
both hydrogen. 

Suitably R 5 is hydrogen or methyl. Suitably R 1 is methyl. Suitably the dotted 
line represents a double bor>J. 

One preferred group of compounds of the present invention is that of the formula 
0V>. 

NH 2 R 3 

Y 

or a salt, N-oxide or acyl deriw.tive thereof, wherein X 1 , R 1 to R 5 and the 
dotted line are as hereinbefore defined. 
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A further preferred group of compounds of the present invention Is that of 
the formula (V): 




defined. 

A further preferred group of compounds of the present invention is that of 
the formula (VI): 



NH. 

N — I 




(vo 



or a salt, N-oxide or acyl derivative thereof, wherein K X is ajg-membered 
ring containing a nitrogen atom, both the phenyl ring and the X ring being 
optionally substituted other than at the 6-positlon of the phenyl ring. 

The ringrnay contain one, two or three double bonds. It will be apparent 
that when contains three double bonds the nitrogen atom cannot be substituted. 
However, when *X 2 * contains one or two double bonds the nitrogen atom may 
be optionally substituted. 

Substitution of the phenyl ring and the ( X 2) ring is preferably with suitable 
substituents as defined above. 

A preferred group of compounds is that of the formula (VII) 
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H 2 N_/^ ^ CHj 

\nV fS /2 (V© 



or a salt, N-oxide or acyl derivative thereof, wherein *X^ is a six-membered 

ring containing three double bonds in which case X is -Isfc, two double bonds 

in which case X is -N=, or NR 1 -, or one double bond in which case X is -NR 12 t 
12 1 

wherein R is a group R as hereinbefore defined or is a bond to the 5-methylene 
bridge to the pyrimicfine ring; 

8 9 

R and R are the same or different and each is hydrogen, halogen, alkenyl, 

C 2 -4 alkenyloxy, nitro, cyano, hyciroxy, mercapto, a group -QSOjR 6 or -5(0) R 6 

wherein R 6 and n are as hereinbefore defined, a group -COR 7 wherein R 7 is ° 

methyl, ethyl, methoxy, ethoxy, amino, methylamino, ethylamino, dimethylamino, 

or diethylamino, or each is amino optionally substituted by one or more C, . 

1-4 

alkyl or acyl or the nitrogen atom forms part of a five or six membered 
heterocyclic ring, or alkyl or alkoxy each optionally substituted 
by halogen, hydroxy, or C 12 alkoxy, or R 8 and R 9 together form a methylenedioxy 
groupj R and R 11 are the same or different, and each is as defined with respect 
to R and R 9 or R 10 and R 11 are linked to the same carbon atom 



to form a group C=0, C=S or C 



*CH 3 
3 10 «11 



lt wlll ^a. readil y apparent that R AU and R will not be =0, =S, or gem dimethyl 
when X is an aromatic ring. Preferred values for halogen are chlorine and 
bromine* 

8 9 10 11 

Suitably R , R , R and R are the same or different and each is hydrogen, 
C 2-3 dkenyl* halogen, hydroxy, a group S(0) n R 6 or COR 7 as hereinbefore 
defined, nitro, cyano, pyrrolyi, amino, mono- or di-C 13 alkyl substituted amino, 
or C 1 _ J alkyl or C 1 _ J alkoxy each optionally substituted by halogen, hydroxy 
or C 13 alkoxy. 
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defined, nitro, cyano, pyrrolyl, amino, mono- or di-C^j alkyl substituted amino, 
or C 1-5 alkyl or C^-j alkoxy each optionally substituted by halogen, hydroxy 
or Cj_ 3 alkoxy. 

Most suitably R 8 , R 9 , R*° and R 11 are the same or different and each is hydrogen, 
hydroxy, methoxy, ethoxy, methoxyethoxy, methyl, ethyl, propyl, amino, methylamino, 

dimethylamino, ethylamino, diethylamino, vinyl, ally!, propenyl, halogen, methylthio, 

B 9 ID 11 
ethyithio, pyrrolyl. Preferably R , R , R and R are hydrogen, methyl, 

methoxy or ethoxy, amino, mono- or dimethylamino or methylthio. Most preferably 

8 9 f~2) 

R and R are hydrogen. Preferably the V X ' ring contains three double bonds. 



Preferably the 5-methylene bridge to the pyrimidine ring is joined to the bicyclic 
ring system at the position in the heterocyclic ring or p to the l-position 
of the phenyl ring. A preferred group of compounds of the formula (VO wherein 
the 5-methylerfe bridge is joined p to the Imposition of the phenyl ring is 
that of the formula (Vm): 




(vm) 



or a salt, N-oxide or acyl derivative thereof wherein the dotted lines represent 
single or double bonds. Suitably there are one to three substituents, as hereinbefore 
defined, on the phenyl ring. Preferred substituents include alkyl or 
alkoxy each optionally substituted by halogen, hydroxy or Cj_ 2 alkoxy; halogen, 

C, a alkylthio, a group C(0) R 6 R 6 , a group NR 1Z R 13 or a group CONR 6 R 6 

6 6 6 12 13 

or StLNR R , wherein n and R are as hereinbefore defined and R and R*' 

12 13 

are the same or different and each is hydrogen or Cj^ alkyl or NR R forms 
a five or six membered heterocyclic ring. 

A further preferred group of compounds of the present invention is that of 
the formula (IX): 
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or a salt, N-oxide or acyl derivative thereof optionally containing a nitrogen 

atom at one of positions A, B, C, D or E, in which the dotted lines represent 

double bonds unless one of the rings contains a nitrogen atom in which case 

the dotted lines in this ring represents single or dottle bonds. Suitable substituents 

are as hereinbefore defined. Preferred substituents include halogen, 

alkyl, alkenyi, alkoxy, amino, mono- or di- alkyl siistituted 

amino, a five or six membered heterocyclic ring containing a nitrogen atom, 

c l-4 alkoxycarbonyl, C 1-4 alkylthio or alkyl or alkoxy substituted 

by halogen, hydroxy or ^koxy groups. 

A preferred group of compounds of the formula (IX) is that of the formula 




or a salt, N-oxide or acyl derivative thereof, wherein is a six-membered 

ring containing a nitrogen atom. Suitably there are one to three substituents 

selected from those hereinbefore defined. The substituents are preferably 

attached to a carbon atom of the ^X \ ring, or to the nitrogen atom in the 
B position vhen that ring is reduced or to a carbon atom of the phenyl. 

Particularly preferred substituents Include methoxy, ethoxy, methy, ethyl, 
amino, dlmethylamino, pyrrolyl, morpholino, methoxyethoxy, chlorine, bromine, 
methoxycarbonyi or ethoxycarbonyl • 

2 

When the nitrogen atom is adjacent to the phenyl ring, ^X^ is suitably a partially 
saturated or an aromatic ring. When the nitrogen atom Is at either of the other 
two possible positions, ,X** is suitably an aromatic ring. 
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Particularly preferred compounds are those, of the formula (XI): 

R 

„ z M "\_ CH 2 V- N ( CXI) 



wherein the dotted lines represent single or double bonds^**, R 1 * and R 1 * 

are the same or different and each represents hydrogen or one of the particularly 

preferred substituents defined in relation to formula 00 and when the dotted 

lines represent single bonds the nitrogen atom has a hydrogen atom or a 

alkyl group attached. Suitably one and preferably two of R 1 *, R 15 , R 16 and R 18 

is other than hydrogen. 

The compounds of the formula (II) are bases and, as such, form acid addition 
salts with acids. Suitable acid addition salts of the compounds of the formula 
include those formed with both organic and inorganic acids. Such acid addition 
salts will normally be pharmaceutlcally acceptable. Thus, preferred salts include 
those formed from hydrochloric, sulphuric, citric, tartaric, phosphoric, lactic, 
benzoic, glutamic, aspartic, pyruvic, acetic, succinic, fumaric, malelc, oxaloacetic, 
isethionic, stearic, fumaric, methanesulphonic, p-toluenesulphonic, lactobionic 
and glucuronic acids. 

Suitable acyl derivatives are those wherein an amino group is substituted by 
a group -COM wherein M is hydrogen or Cj_jj alkyl or C 2 -ll ^kenyl, preferably 
Cj_^ alkyl or alkenyl, optionally substituted by carboxy, carb-Cj^ alkoxy, 
nitrile, amino, chlorine or phenoxy optionally substituted by halogen, methyf 
or methoxy, the alkyl or alkenyl groups being optionally interspersed with one 
or more oxygen atoms or forming part or the whole of a cycloaliphatlc ring 
or M may represent a C fil0 aromatic or C fi _ 1Q araliphatic residue optionally 
substituted by one or more chlorine atoms or methyl, OO^COOH, carb-C^ 
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alkoxy or a heterocyclic group containing one or more nitrogen, oxygen or 
sulphur atoms. 

Certain compounds of the formula (II) whilst having some antibacterial activity 
In their own right are also useful as intermediates in the preparation of other 
compounds of the formula (n) having interesting antibacterial activity. Preferred 
acyl derivatives are those wherein the amino group at the 2-position of the 
pyrimidine ring is substituted, particularly those wherein the amino group is 
substituted by acetyl or by an acyl group derived from an amino acid such as 
glycyl. 

Suitable N-oxides of compounds of the formula (n) include those formed by 
oxidation of either or both of the nitrogen atoms in the pyrimidine ring or by 
oxidation of X 1 when this is nitrogen or the nitrogen atom in the £^ ring 
when this is present. 

The preparation of salts, acyl derivatives and N-oxides is carried out by conventional 
methods well known to those skilled in the art. 

Pharmaceuticaliy acceptable acid addition salts of compounds of the formula 
(II) form a particularly preferred aspect of the present invention. 

In a further aspect, the present invention provides a pharmaceutical composition 
comprising a compound of the formula(II) in combination with a pharmaceutical^ 
acceptable carrier. By the terms "pharmaceutical composition 11 and "pharmaceuticaliy 
acceptable carrier" are meant those compositions and carriers suitable for 
use in human and/or veterinary medicine. 

The compounds of the formula (II) can conveniently be presented In the compositions 
of the present invention in an effective unit dosage form, that Is to say in an 
amount sufficient to be effective against the bacterial organism in vivo . 
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The pharmaceuticaUy acceptable carriers present in the compositions of the 
present invention are materials recommended for the purpose of administering 
the medicament. These may be liquid, solid or gaseous materials, which are 
otherwise inert or medically acceptable and are compatible with the active 
ingredient. 

These pharmaceutical compositions may be given parenterally, orally, used 
8s a suppository, applied as an ophthalmic solution, or applied topically as an 
ointment, cream or powder. However, oral and parenteral administration of 
the compositions is preferred for human use. For veterinary use, intramammary 
as well as oral and parenteral administration is preferred. 

For oral administration, fine powders or granules will contain diluting, dispersing 
and/or surface active agents, and may be presented in a draught, in water or 
in a syrup, in capsules or cachets in the dry state or in a non-aqueous suspension 
wherein suspending agents may be included, or in a suspension in water or syrup. 
Where desirable or necessary, flavouring, preserving, suspending, thickening 
or emulsifying agents can be included. 

For parenteral administration, the compounds may be presented in sterile aqueous 
injection solutions which may contain antioxidants or buffers. 

As stated above, the free base or a salt thereof may be administered in its 
pure form unassociated with other additives in which case a capsule or cachet 
is the preferred carrier. 

Other compounds which may be included are, for example, medically inert 
ingrecfients, e*g. solid and liquid diluents such as lactose, glucose, starch or 
calcium phosphate for tablets or capsules; olive oil or ethyl oleate for soft 
capsules; and water or vegetable oil for suspensions or emulsions; lubricating 
agents such as talc or magnesium stearate; gelling agents such as colloidal 
clays; thickening agents such as gum tragacanth or sodium alginate; and other 
therapeutically acceptable accessory ingredients such as humectants, preservatives, 
buffers, and antioxidants which are useful as carriers in such formulations. 
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Alternatively the active compound may be presented in a pure form as an effective 
unit dosage, for instance, compressed as a tablet or the like. 

For veterinary use, different intramammary formulations will normally be 
prepared for use in dry cows and for use in milking cows. Thus, formulations 
for dry cow use will normally be In an oil, such as peanut oil, gelled with a 
gelling agent such as aluminium monostearate. Formulations for milking cow 
use will usually contain an emulsifying agent (for example Tween 20 or a polysorbate) 
and a milk miscible carrier such as peanut oil or a mineral oil. 

It may be advantageous to include the compounds of formula (n) in a pharmaceutical 
composition which includes other active ingredients for example p-aminobenzoic 
acid competitors such as sulphonamides. 

Of known p-aminobenzoic acid competitors, the following sulphonamide compounds 
(or pharmaceutlcally acceptable salts thereof) are particularly useful; 

Sulfanilamide, Sulfadiazine, Sulfamethisazole, Sulfapyridine, Sulfathiazole, 
Sulfamerazlne, Sulfamethazine, Sulfisoxazole, Sulformethoxine, 2-(£-Aminobenzene- 
sulf onamide-3-methoxypyrazine (Kelfizina), Mafenide, 5-Sulfanilamido-2,4- 
dimethyl pyrimicfine, A-ds^-AcetylsulfanilamidoJ-S^-dimethoxypyrimidine, 
3-Sulfanilamido-4,5-dimethylisoxazole,4-Sulfanilamido-5-methoxy-6-decyloxypyrimidii 
sulf amono-methoxine, A-£-(8+iydroxyquinolinyM-azo)-phenyl8ulfanUamido- 
5,6-dimethoxy-pyrimidine, Sulf adimethoxine, Sulfadimidine, Sulfamethoxazole, 
Sulfamoxole, Sulfadoxine, Sulfaguanidine, Sulfathiodimethoxine, Sulfaquinoxaline, 

and£-(24vlethyl-8^ydroxyquinolinyl-5-8zo)phenylsulfanilamido-5,6-dimethoxy- 
pyrimldine. 

However, the most preferred combinations include those containing Sulfadiazine, 
Sulfamethoxazole, Sulfadoxine, Sulfamoxole or Sulfadimidine. The ratio of 
the compound of the formula (II) to sulphonamide will normally be from 3:1 
to 1:10, for example 1:1 to 1:5. A particularly preferred composition of the 
present invention comprises a compound of formula GO and a sulphonamide 
in a ratio of 1:2 to 1:5 preferably together with a pharmaceutically acceptable 
carrier. 
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Tablets or other forms of presentation provided in discrete units may conveniently 
contain an amount of compound of the formula .(II) which is effective at a dosage 
or as a multiple of the same, for instance for human use, units containing 2.5 
to 200 mg usually around 30 to 100 mg and for veterinary use, units containing 
30 to 500 mg. 

The pharmaceutical compositions of the present invention can be prepared 
by the admixture of a compound of the formula (II) with a pharmaceutically 
acceptable carrier. Other active ingredients, such as a sulfonamide, or conventional 
pharmaceutical excipients may be admixed as required. 

The compounds of the present invention are useful for the treatment of microbial 
infections and, in particular, gram negative aerobic, gram positive aerobic 
or anaerobic bacterial infections in mammals. They are particularly useful 
in the treatment of Staphylococcal infections for example mastitis in cattle, 
Neisseria infections in humans, for example N. gonorrhea, acne in humans, 
and anaerobic infections. Most compounds also have an excellent level of general 
antibacterial activity. 

Still another aspect of the present invention provides a method for the treatment 
or prophylaxis of bacterial infections in mammals by the administration of 
an effective non-toxic antibacterial amount of a compound of formula (II) or 
a pharmaceutically acceptable salt thereof, or a composition as hereinbefore 
described. 



As indicated above, the compounds of the formula (II) are generally useful 
in treating bacterial Infections by rectal, parenteral, topical or oral administration. 
The compounds of formula (II) are normally administered at a dose from 0.1 mg/kg 
to 30 mg/kg per day and preferably 1 mg/kg to 10 mg/kg. The dose range for 
adult humans is generally from 25 to 300 mg/kg and preferably 100 to 200 mg/day. 

The dose range for intramammary administration of the compounds of the 

formula (II) is generally from 100 to 500 mg, preferably 200 mg to 400 mg, 

per quarter of the udder to dry cows. Milking cows will normally receive four 

to six medications of a composition of the present Invention, a dose being conveniently 

administered at milking time (i.e. twice daily) to each of the desired quarters 
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of the udder. Dry cows will normally receive only one medication of a composition 
of the present invention, one dose being provided to each of the four quarters 
of the udder. 

The compounds of formula (II) and their pharmaceutically acceptable salts 
may be prepared by methods known for the synthesis of compounds of analogous 
structure. 

Thus the present Invention provides a process for preparation of compounds 
of the formula (II) as hereinbefore defined which process comprises: 

(a) (I) the reaction of a guanidine salt with a compound of the formula (A) or 
(B): 



CN 

/ 

Y - CH 0 - CH 

\ ^ OR" 

CH 



2 » _a 

(A) 



OR* 



CN 




(B) 
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Wherein Y is as hereinbefore defined, R a is a alkyl group and R is a 
nucleophilic leaving group such as a alkoxy group, for example a methoxy, 
ethoxy or methoxyethoxy group, or an amino, alkylamlno, benzyl-amino, 
di " C l-4 ^ty 18 ™ 100 ' naphthylamino, optionally substituted anilino, morpholino, 
piperitfino or N-methylpiperazlno group and most preferably R b is an anilino 
group: 

(ii) the reaction of a compound of formula (C): 



CN 




CH(OR a ) 2 



wherein Y and R a are as hereinbefore defined and R c is an alkoxycarbonyl 

or aldehyde group, with potassium or sodium hydroxide In a Cj_ 4 alkanol followed 

by adcHtion of guanicfine; 

(iii) the reaction of a compound of the formula (D): 




wherein R is an amino group or a leaving group, such as a alkylthio group 
or a halogen atom, R e Is a hydrogen or halogen atom, except that both groups 
R d cannot be amino groups and Y is as hereinbefore defined with an aminatlng 
agent such as ammonia and thereafter when R e is a halogen atom removing 
this by hydrogenolysis; 

(iv) the reaction of a compound of the formula (E) 
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Y - CH 2 Z © 



wherein Z is a halogen atom or hydroxy or dl-C^ alkyl substituted amino 
or other leaving groupj and Y is as hereinbefore defined, with a compound of 
the formula (F)t 




(F) 



wherein T is hydrogen or a hydroxy or alkylthio group, and then converting 
the group T to hydrogen by hydrogenolysis when T is a alkylthio group 
or, when T is a hydroxy group, by first converting it to the mesylate or tosylate 
derivative or to thlo, alkylthio or halogen and then removing this by hydrogenolysis; 

(b) when it is required to prepare a compound of the formula (IV) wherein 
R is other than fw^rogen, the cyclisation of a compound of the formula (G) 




(G) 



wherein X 1 , R 3 and R 4 are as hereinbefore defined except that R A is not hydrogen 
and the two groups R are the same or different and each is hydrogen or ^ 



alkyl; 
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(c) when it is required to prepare a compound of the formula (IV) or 4 
the 4- position of the phenyl ring is optionally substituted by hydroxy, alkoxy, 
amino or substituted amino, the reaction of a compound of the formula (H)i 




wherein the 4- position of the phenyl ring is optionally substituted by hydroxy, 
alkoxy, amino, substituted amino and the ring and the phenyl ring are 
substituted by other substituents as hereinbefore defined, or a compound of 
the formula (L): 




wherein at least one of the clotted lines is a single bond and, vten 
the (totted line to the nitrogen is a single bond, the nitrogen is 
substituted with hydrogen or an aUcyl group, with 2 , 4- ri 1 ami no -5-hydroKy- 
nethylpyrimjLdlne or an ether thereof; 

(d) the conversion of one compound of the formula (D) to a different compound 
of the formula (ID for example by the reduction or isomerization of one or 
two of the double bonds, conversion of a hydroxy group to a Cj_ 4 alkylthio 
group or an optionally substituted alkoxy group or conversion of an amino 
group to a alkylthio group or hydrogen, halogen, hydroxy or cyano via 

a cfiazo group or to a substituted amino group by methods well known to those 
skilled in the art. 

(e) whep It Is required to prepare a compound of the formula (lit) 
vmereln X Is oxygen, R* end K 1 are the same or different and each ts 
hydrogen, halogen, hydroxy, mercapto, alkyl or alkoxy each 
optionally substituted by halogen, hydroxy or C f _ 2 alkoxy and R 5 Is 
alkyl, the cycllzatlon of a compound of th e formula (K); . 
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,NH 2 ft k .OH 



wherein R \% CH 2 CH-CHR h wherein R h ,s hydrogen or alky. In the 
presence of /C ycll2,t4on catalyst Swh a * pyrldlnlum chloride, hydrobromlc- 
acetlc ectd mixture, sulfurlc-hydrochlorlc ecld mixture, potassfum bleulfatei 
if) when It Is required to prepare a compound of formula (IX) wherein a 
nitrogen atom Is at position B and the dotted 1 1 nes, represent double bonds,, 
the condensatlon/cycllratlon of . compound of the formula (H)i 

NH 2 

¥H^^CH 2 J r A N „ 2 (H) 

wherein R>» I, halogen, alkyl, alkoxy or C,^ alkylth.o with a 
compound of thn formula (N): 

R 20 -CH.CH-C-R 20 M 
wherein the groups R 20 are the same or different and each Is hydrogen or 

c ,-«, •W, under acidic conditions such as dilute ethanoltc hydrochloric 
acid. 



(g) When it is required to prepare a compound of Formula (IX) 
wherein a nitrogen atom is at position A,B,C,D or E and 
all of the dotted lines represent double bonds, the 
oxidation of a compound of Formula (IX) wherein not 
all of the dotted lines represent double bonds under 
suitable dehydrogenation conditions, such as elevated 
temperatures in the presence of a dehydrogenation catolyBt 
such as platinum oXide. 



The reaction of guanidine with a compound of the formula (A) or (B) will take 
place under conditions analogous to those described in U.K. Patent Nos. 1 133 
766 and 1 261 455 respectively f or the preparation of structurally related benzyl- 
pyrimldines. Conveniently the reaction is carried out in a alkanol, for 
example methanol or ethanol. The compounds of the formula (A) or (B) may 
be prepared by methods known in the art. It is preferred to avoid the use of 
aprotic solvents in the preparation of compounds of the formula (A) when X 1 
is oxygen. 

The reaction of a compound of the formula (C) with guanidine and the preparation 
of the compounds of the formula (C) will be carried out by methods analogous 
to those described in Belgian Patent No. 855 505. 

In the compounds of the formula (D) when R d or R* are halogen atoms, these 
are suitably chlorine or bromine atoms. The reaction may conveniently be 
carried out under the reaction conditions described in U.K. Patent Nos. 875 562 
and 1 132 082. The reduction of R° when* this is a halogen will suitably be 
carried out under the conditions described in German Offenlegungschrift 2,258,238. 
This is not a preferred method for preparatlng those compounds wherein Y 
contains groups that are susceptible to catalytic hydrogenation. 

The compouxJs of formula (D) may be prepared by methods known in the art, 
for example as described in U.K. Patents No. 875,562 and 1,132,082 or German 
Offenlegungschrift 2,258,238. The compouxis of the formula (D) wherein R d 
and/or R G are halogen atoms may conveniently be prepared from the correspondng 
compounds wherein R d and/or R e are hydroxy. These compounds may be prepared 
by methods analogous to those described in the art. 

Suitably 2 is a dialkylamino or cyclic amino group containing up to 10 carbon 
atoms; a dimethylamino group is particularly convenient. The reaction will 
be carried out under conditions well known to those skilled in the art of Mannich 
reactions. It has been found that the reaction may suitably be carried out 
at an elevated temperature, suitably between 100° and 200°C in a solvent 
having a suitably high boiling point, for example a glycol such as ethylene glycol. 
The dethiation is suitably carried out by hydrogenolysis in the presence of a 
transition metal catalyst; Raney nickel is particularly suitable for this purpose. 
This reaction will normally be carried out in a polar solvent, for example a 
C, j. alkanol such as methanol or ethanol. 
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Again, this is not a preferred method of preparing those compounds of the 

formula (ID wherein there are groups that are susceptible to a catalytic hydrogenation. 



The compounds of formula (G) wherein X 1 is sulphur or oxygen may be prepared 
by the following reaction scheme: 




wherein X is oxygen or sulphur and R is alkyl. 

1) reaction with 

N — C 

y \ 

CH 3 CI 
OR f 

2) reaction with Br-CHR-C-R 

^OR f 

3) acid 

The cyclisation of a compound of the formula (G) takes place under conventional 
conditions, for example those described in The Chemistry of Heterocyclic 
Compounds", Wiley-Interscience, John Wiley and Sons, Inc., N.Y.} "Heterocyclic 
Compounds", vol 2 R.C. Elderfieid, ed., John Wiley and Sons, Inc., N.Y. p.ll 
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ff, p.146 ff (1951); "Advances in Heterocyclic Chemistry", vol 1, A.R.Katritsky 
and A«J«Boulton, ed., Academic Press, N.Y. p.217 ff (1970) and vol 18, A.J. 
Katritsky and AJ.BouIton, ed., Academic Press, N.Y., p. 362 ff (1975), 

The preparation of a compound of the formula (G) from the corresponding acetal 
and its conversion to the corresponding compound of formula (IV) conveniently 
takes place in situ. 

The reaction of a compound of the formula (H) with 2,4-diamino-5-hydroxymethyl- 
pyrimidine is normally carried out under the reaction conditions described 
for analogous reactions in U.K. Patent No. 1,413,471. Thus, the reaction is 
conveniently carried out in a polar solvent capable of dissolving both reactants 
at a non-extreme temperature, for example between 50° and 150°C. The reaction 
is preferably carried out in the presence of a strong acid catalyst, such as hydrochloric, 
acetic, methanesulphonic or p-toluenesulphonic acids. 

In the case where there is an alkoxy group at the 4-position, it may be necessary 
to separate the desired compound of the formula (IV) or (X) from other substances 
present in the reaction mixture by conventional methods, for example by chromato- 
graphy or crystallisation* 

It will be apparent to those skilled in the art that when certain ring substituents 
are present in the final compounds of the formula (II) or when an unsaturated 
ring system is present certain methods of preparation will preferably not be 
used to make these compounds due to the possibility of the reaction conditions 
changing the final prodjct group, for example hydrogenolysis or addition across 
the double bond when a double bond Is present. 

Certain compounds of the formula (n) whilst having some antibacterial activity 
in their own right are useful also as intermediates in the preparation of other 
compounds of the formula (n) having interesting antibacterial activity. 

The intermediates of the formulae (A) to (E) and (G) which are novel form 
a further aspect of the present invention. 
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In yet another aspect, the present invention provides the first use of the compounds 
of the formula (n) in human and veterinary medicine. The preferred human 
use of the compounds of the formula (II) is in the treatment or prophylaxis 
of bacterial infections. 

The following Examples illustrate the preparation of the compounds of the 
present invention and their pharmacological properties. All temperatures are 
in degrees Centigrade. 

Example 1 

2.4-Diamiro- 5-g2J,4-tefr^ 

A mixture of 1,2,3,4-tetrahydroquinoline (2.66 g, 0.02 mol), 2,4-cfiamino-5-hydroxy- 
methylpyrimidine (2.80 g, 0.02 mol), glacial acetic acid (35 ml) and concentrated 
hydrochloric acid (3.45 ml) was heated under reflux for 3.5 hours. The solution 
was filtered from a small precipitate, and the solvent was removed. The residue 
was cBssolved In water and made basic with ammonium hydroxide, which. resulted 
In the precipitation of a gummy solid. This was extracted into 3:1 methylene 
chlorides ethanol several times. The extract was evaporated leaving a residue 
(3.45 g) which was dissolved in a mixture of 9:1 methylene chloride: methanol 
and put through a short silica gel column. There was isolated 2,4-diamino-5-(l,2,3, 

4- tetrahydro-6-quinolylmethyl)pyrimidine (2.85 g), which was converted into 

the dihydrochloride with ethanol-HCl, m.p. 284-287°C. Anal. Calcd. for C 14 H 17 Nc.2HCI: 
C, 51.23; H, 5.83} N, 21.34; CI, 21.60. 
Found: C, 51.22; H, 5.86; N, 21.32; CI, 21.54. 

Example 2 

2 t 4-DlamIn o>5>(L2.3.4>tetrahydro-8«methoxy*6>quinolylmethylbyrimidlne 

8-Methoxy-l,2,3,4-tetrahydroquinoline (JJ-Neumeyer and J.CCannon, J.Pharm. 
ScL, 51, 804 (1962)) (2.88 g) was treated by the method of Example 1 with 2,4-diamino- 

5- hydroxymethylpyrimicfine. The product crystallised from the reaction mixture 
as an off-white solid, which was washed with water and treated with ammonia, 
followed by recrystallisation from absolute ethanol (5.0 g). A slight impurity 
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was removed on a silica gel column, which was eluted with 19:1 methylene 
chloride:methanol, taken to dryness, and recrystallised once more from absolute 
ethanol; m.p., 201-203°C. Anal . Calcd. for ^i^^Oi C, 63.14; H, 6.71; 
N, 24.54. Found: C, 63.23; H, 6.75; N, 24.47. 

Example 3 

2,4-Diamlro-5-(l f 2,3,4-tetrahydro-8-(2-metto^ 

A. 8-Methoxyethoxy quinoline 

To 8 -hydroxy quinoline (9.47 g, 0.065 mol) in dimethyl sulfoxide (50 ml) was 

added 2-methoxyethyl bromide (8.96 g, 0.065 mol). The mixture was stirred 

at room temperature for two hours, and turned a dark red. The solvent was 

removed under vacuum, and the residue dissolved In water. The aqueous solution 

was extracted several times with ethyl acetate, and the ethyl acetate solution 

was then washed well with water, dried, and the solvent removed; the residual 

oil weighed 7.45 g. This was purified on a silica gel column, eluted with heptane:ethyl 

acetate, with increasing proportions of the latter. There was isolated 8-methoxy- 

ethoxyquinoline (7.11 g) as a li^ht blue oil. NMR: (CDClj) £ 3.51 (s, 3, OMe), 

4.01 (tr, 2, CHj), 4.48 (tr, 2, CH^, 7.20 (m, 1, beta-pyricfine-H), 7.45 (m, 3, 

Ar), 8.15 (dd, 1, gamma-pyridine-H), 9.98 (dd, 1, alpha-pyricfine-H). Anal. 

Calcd. for C^H^NO^ C, 70.92; H, 6.45; N, 6.89. Found: C, 70.80; H, 6.49; 

N,6.90. 

B. l f 2,3 f 4-Tetrahydro-8-methoxyethoxy quinoline 

8 -Methoxyethoxy quinoline (6,48 g, 31.9 mmol) was dissolved in methanol (50 
ml) and reduced on a Parr hydro ge nation apparatus using Pt0 2 catalyst. The 
catalyst was removed, and the solution was taken to dryness. The dark brown 
oil which remained was purified on a short silica gel column using 4d heptane: 
ethyl acetate for elution. The isolated oil (l,2,3,4-tetrahydro-8- methoxyethoxy- 
quinoline) had the following NMR spectrum: (CDClj) & 1.93 (quintet, 2, CH 2 
(beta-H)), 2.76 (tr, 2, CH 2 ), 3.32 (tr, 2, CH 2 ), 3.43 (s, 3, OMe), 3.72 (tr, 2, OCHj), 
4.11 (tr, 2, CH 2 0), 4.31 (br, 1, NH), 6.57 (s +sh, 3, Ar-3H). Anal . Calcd. for 
C 12 H 1? N0 2 : C, 69.54; H, 8.27; N, 6.76. Found: C, 69.42; H, 8.26; N, 6.70. 
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C. 2.4-Piamino-5-(1.2,3,4-tBtrahydro-8-(2-methoxyet^ 



The procedure of Example 1 was used to react l,2,3,4-tetrahydro-8-methoxyethoxy- 
quinoline (3*11 g) with 2,4-diamino-5-hydroxymethylpyrimidine, and 2,4-diamino- 
5^1,2, 3,4-tetrahydro-8-(2-methoxyethoxy)^-quinolyImethyl)-pyrlmidine 
waa isolated and purified as in this example. The free base was recrystallised 
from absolute ethanol; nnp. 149-151°C. NMR (Me 2 SO-d fi ) $ 1.76 (m, 2, CH^, 
2.61 (tr, 2, CH 2 ), 3.22 (m, 2, CH 2 ), 3.31 (s, 3, OMe), 3.39 (s, 2, bridge CH 2 ), 
3.65 (m, 2, CHgO), 3.97 (m, 2, OOjjCHj, 4.60 (br. s., 1, NH), 5.60 and 
5.90 (2 br s, 4, (NH^), 6.36 (d, 1, J=l-2, Ar), 6.53 (d, 1, 3*1-2, Ar), 7.45 (s, 
1, pyrimicfine-6-H). Anal . Calcd. for C 17 H 23 N 5 0 2 : C, 61.99; H, 7.04} N, 21.26. 
Found; C, 61.82; H, 7.06; N, 21.25. 

Example 4 

2.4- Dlamino-5>(l > 2 t 3 t 4^tetrahydro-4*methyl-6-quir»lylmethylbyrimidine 
Dlhydrochloride 

A. 4-Methyl-l t 2,3,4-tetrahydroquinoline 

A solution of lepidine (7JL6 g) in methanol (50 ml) was reduced in a Parr hydrogenation 
apparatus with a total of 1,25 g of Pt0 2 catalyst, added in 3 portions, at intervals. 
The, reduction was very slow. After 36 hours, the catalyst was removed, and 
then the solvent was removed; the residual oil proved to be a mixture which 
still contained considerable lepidine. This was separated on a silica gel column 
using 10:1 hexanetethyl acetate for elution. A 0.91 g portion was isolated which 
was 4-methyl-l,2,3,4-tetrahydroquinoline. NMR: (CDClj) & 1.26 (d, 3, CHMe), 

1.5- 2.2 (m, 2, CHj), 2.89 (septet, 1, CHMe), 3.26 (tr, 2, NCH 2 ), 3.78 (br s, 1, 
NH), 6.37-7.2 (m, 4, AiH 4 ). MS: 147 (M + ). Aral. Calcd. for C 10 H 13 N: C, 81.58; 
H, 8.90; N, 9.51. Found: C, £.1.54; H, 8.93; N, 9.47. 
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B. 2.4-Dtamlno-5-(l,2 t 3 f 4"tetr8hydro-4-methyl-6»qulnolylmethylbyrimidine 
Dihydrochloride 

4-Methyl-l,2,3,4-tetrahydroquinoline (0.74 g, 0.005 mole) was treated with 
2,4-cUarTtf no-5-hydroxymethylpyrimidine in the manner of example 1, and purified 
similarly, followed by conversion to the dihydrochloride salt in absolute ethanol-HCL 
The dihydrochloride (0.54 g) melted at 280-282°C. NMR; (Me 2 SO-d fi ) S 1.26 
(d, 3, CHMe, 0=7 Hz), 1.70 (m, 2, CH £ ), 2.90 (m, 1, CHMe), 3.30 (tr, 2, NCH 2 ), 
3.69 (s, 2, bridge O^), ca. 4.0 (v br, 2, NH 2 + ), 7.13 (s, 2, Ar), 7.33 (s, 1, Ar, 
J=l-2), 7.54 (a, 1, pyrimi<fine-6-H), 7.61 (br s, 2, NH^), 7.77 and 8.25 ( 2 br 
s, NH, NH), ca 12.0 (v br NH+). Anal . Calcd. for C 15 H 19 N 5 .2HCk C, 52.64; 
H, 6.18; N, 20.46; CI, 20.72. Found: C, 52.52; H, 6.24; N, 20.36; CI, 20.60. 



Example 5 

2,4-Diamino-5^2-naphthylmethylbyrimidine 

A. 2-(2-NaphthylrnethyI)0-anilinoacrylonitrile 



To a mixture of 2-naphthaldehyde (4.69 g, 30 mmol) and beta-anilino propionitrile 
(4.82 g, 33 mmol) in dimethyl sulfoxide (35 ml) was added potassium t-butoxide 
(3.70 g, 33 mmol). The solution immediately turned dark red. It was heated 
at 100° for 30 minutes, cooled, and diluted with methanol (15 ml) and water 
(25 ml). A copious yellow precipitate formed, which was chilled and isolated. 
The precipitate, 2-(2-naphthylmethyl)3-anilirx>acrylonitrUe, was washed with 
dilute methanol and hexane; yield, 7.65 g. A portion was recrystallised from 
absolute ethanol; nrup. 148-153°C. Anal. Calcd. f or C 2 Q H 16 N 2 S C, 84.48; H, 
5.67; N, 9.85. Found: C, 84.38; H, 5.69; N, 9.82. 



B. 2 t 4^Diamino-5-(2-naphthylmethyl)pyrimidine 

2-(2-Naphthylmethyl)0-anUinoacrylonitrile (6.65 g, 23*4 mmol) was dissolved 
in absolute ethanol (225 ml) and heated to reflux. A solution of sodium methylate 
(4.27 g, 79 mmol) in ethanol (75 ml) was mixed with guanidine hydrochloride 
(6.87 g, 72 mmol), filtered from salt, and added to the solution of 2-(2-naphthyl- 
methyl)-3-anIlinoacrylonitrile. The mixture was then refiuxed for 8 hours, 
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and allowed to stand at room temperature overnight. A yellow precipitate 
formed, which was isolated (2.66 g). An additional 1.33 g was obtained by concen- 
tration of the mother liquor. The combined fractions were recrystalllsed from 
absolute ethanol, yielding ll^it cream coloured 2,4-diamino-5-(2-naphthylmethyl)- 
pyrimicfine (3.0 g), m.p. 231-233°C. Anal. Calcd for C 15 H 14 N 4 : C, 71.98; H, 
5.64} N, 22.38. 

Found: C, 71.93; H, 5.68; N, 22.35. 
Example 6 - 

2t4-Diamino-5-(3-quinolylmethyl)pyrimldlne 

A. 2-(3-Qdrolylmethyl)-3-anilinoacrylonitrile 

A mixture of 3-quinolinecarboxaldehyde (5.0 g, 31.8 mmol) and anilinopropionitrile 
- (5J.2 g, 35 mmol) was treated in the manner of Example 5 A to give 7.38 g (81%) 
of 2-(3-quinolylmethyl)-3-anilinoacrylonitrile. A sample was recrystalllsed 
from methyl cellosolve; nup. 202-203°. Anal. Calcd. for ^i^i^y C* 79.98; 
H 5.30; N, 14.73. Found: C, 79.80; H, 5.24; N, 14.73. 

B. 2, 4-Diamino-5 -(3 -quinolylmethyppyrimidine 

2-(3-Quinolylmethyl)-3-anilinoacrylonitrile (6.38 g) was treated with guanidine 
in the manner of example 5B. There was isolated 4.90 g (87%) of 2,4-Diamino- 
5-(3*quinolylmethyl)pyrimidine which was recrystalllsed from methyl cellosolve 
with the aid of decolorising charcoal; m.p. 279-282°C (dec). Anal. Calcd. for 

C 14 H 13 N 5 ! ^ 66,925 ^ 5J2Xl 27 * 87 ' Foun * ^ 66 * 57j ^ 5 * 36; ^ 27 " 54# 
Example 7 

2 > 4-Dlamlno-5-(l > 2 t 3 > 4-tetrahydro-8-methoxy-4-methyl-6-quinolylmethyl)pyrimidine 

A. 2-Chloro-8-methoxy-4-methylquinoline 

B-Methoxy-4-methyl-2-quinolone (R.Mforbis and Ki- .Rinehart, Jr., 
J.Am. Chem. Soc , 95, 5003 (1973)), 3.93 g., was treated with 6 ml. 
of phosphorus oxychloride at 120° for 2 hours, neutralised with 15 ml 
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of concentrated ammonium hydroxide in 100 ml of ice to pH 9, and extracted 
with 2 times 100 ml of ethyl acetate; 4.24 g of product was obtained, which 
was purified on a silica gel column, eluted with heptane:ethyl acetate 3:1, 
to give 4.2 g. (97%) of 2-chloro-8-methoxy-4-methylqulnoline (A), m.p. 106-108°. 
NMR (COCl 3 ) 8 2.66 (s, 3, Me), 4.05 (a, 3, OMe), 7.02 (m, 4, ArHj, pyr-beta-H). 
Anal. Calcd. for C U H 10 C1NO: C, 63.62; H, 4.85; N, 6.75. Found: C, 63.59; 

H, 4.89; N, 6.72. 

B. 8-Methoxy-4-methylquinoline 

The product of A, 1.85 g was dissolved in 50 ml of absolute ethanol and dechlorinated 
on a Parr hydrogenation apparatus using 5% Pd/C catalyst. After removal 
of the catalyst, the solvent was evaporated, and the residue neutralised with 
50 ml of 0.5 M sodium bicarbonate, and extracted twice with 50 ml of methylene 
chloride. The extract was dried over MgSO^, filtered, and evaporated, giving 

I. 35 g (88%) of (B), m.p. 68-72°. NMR: (CDCI3) 2.52 (s, 3, Me), 4.03 (s, 3, 
OMe), 6.9-7.05 (m, 1, Ar), 7.18 (d, 1, pyr-beta-H, 3=4.5 Hz), 7.45 (m, 2, ArH 2 ), 
8.73 (d, 1, pyr-alpha-H, J=4.5 Hz). Anal . Calcd. for Cjjh^NO; C, 76.28; H, 
6.40; N, 8.09. Found: C, 76.00; H, 6.73; N, 7.74. 

C. l f 2,3 > 4-Tetrahydro-8-methoxy-4-methylquinoline 

The product of B, 1.25 g was reduced In 40 ml of absolute ethanol using 4 equivalents 
of sodium cyanoborohydride plus 4 equivalents of concentrated hydrochloric 
acid. The reaction was stirred at room temperature for 1 hour, heated at 60° 
for two hours, and then allowed to stir overnight at room temperature. The 
reaction mixture was made basic with ammonia, diluted with 50 ml of water, 
and extracted three times with 75 ml portions of methylene chloride, followed 
by drying the extracts and removal of the solvent. The residual orange oil, 
1.26 g. was purified on a silica gel column using 2% ethyl acetate in heptane, 
which produced a light yellow oil, 0.95 g (74%) of C. NMR: (CDClj) S 1.25 
(d, 3, Me, 3=7 Hz), 1.6 - 2.3 (m, 2, C 3 H 2 ), 2.6-3.2 (m, 1, C 4 -H), 3.27 (tr, 2, 
C 2 ^, J= 5.5 Hz), 3.74 (s, 3, OMe), 4.07 (br, 1, NH), 6.53 (m, 3, ArHj). Anal . 
Calcd. for C n H 15 NO: C, 74.54; H, 8.53; N, 7.90. Found: C, 74.57; H, 8.57; 
N,7.81. 
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D. 2.4-Dlamino-5-(1.2J.4-tetrahydro-8-methoxy-4-m^ 



The procedure of Example 1 was used to react product C (0.86 g) with 2,4-diamino- 
5-hydroxymethylpyrimicfine in acetic acid, with 2 equivalents of hydrochloric 
acid* The reaction was refluxed for 3.5 hours, the solvent removed, and the 
residue dissolved in water and made basic with ammonia, followed by extraction 
with methylene chloride. The extract was purified on a silica gel column which 
was eiuted with methylene chloride: methanol/1 9:1, giving 1.20 g (93%) of 
the title compound. A portion was converted to the dihydrochloride salt with 
ethanol-hydrochloric acid; m.p. 221-223°. Anal. Calcd. for C^H^N^^HCL^O: 
C, 49.24; H, 6.46; N, 17.94. Found: C, 49.34; H, 6.48; N, 17.92. 

Example 8 

2 > 4-Diamino-5-(8->methoxy-6-quinolylmethylbyrimidine 

The product of Example 2 was oxidised using 20% palladium on charcoal in 
50 ml of cumene, by heating at 150°C for 21 hours. After the catalyst was 
removed and the solvent evaporated, the residue was purified on a silica gel 
column which was eiuted with methylene chloride:methanol/19d. This produced 
0.51 g (35%) of the title compound, which melted at 285-287° after recrystallisation 
from betamethoxyethanol. Anal . Calcd. for C^Hj^NjO: C, 64.04; H, 5.37; 
N, 24.89. Found: C, 63.88; H, 5.37; N, 24.84. 

Example 9 

2 t 4-Diamino-5-(8-(2-methoxyethoxy)-6-quinolylmethylbyrimidine 

The product of Example 3 was oxidised in the manner of Example 8, and purified 
similarly. After recrystallisation from beta-methoxyethanol, there was obtained 
0.18 g (20%) of title compound, melting at 253-255°C. Anal . Calcd. for C 17 H 19 N 5 0 2 : 
C, 62.76; H, 5.89; N, 21.52. Found: C, 62.58; H, 5.92; N, 21.45. 
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The product of Example 7 was oxidised in the manner described in Example 

8. The product was recrystalllsed from betamethoxyethanol, giving 0.11 g 

(17%) of the title compound, which melted at 287 -290°. Anal , Calcd. for CigHjjNjO} 

C, 65,07; H, 5,80; N, 23.71. Found; C, 65,01; H, 5.83; N, 23,69. 

Example 11 

2,4-Diamlno-5-(4«methyl-6>quinolylmethyl)pyrimidine 

The product of Example 4 was oxidised in the manner of Example 8, and purified 
similarly. After re crystallisation from beta-methoxyethenol, there was obtained 
1.44 g (55%) of the title compound, melting at 265-268°C. NMR: (Me 2 SO-dg) $2.64 
(s, 3, Me), 3.83 (s, 2, O-y, 5.70 (br a, 2, M-y, 6.16 (br s, 2, M-y, 7.33 (d, 1, 
pyridine-beta H, 0=4.5), 7.56 (dd, 1, ArH 7 , 0=2-8), 7.59 (s, 1, pyrimicfine-H 6 ), 
7.92 (d, 1, AiH 8 , 0=8.8), 7.98 (d, 1, ArH 5 , 0=1.6), 8.68 (d, 1, pyricfine-alpha 
:H M Anal. Calcd. for C^H^Nj: C, 67.91; H, 5.70; N, 26.40. Found: 
C, 67.82; H, 5.74; N, 26.35. 

Example 12 

2 > 4"Diamlno-5>(4-methyl-8-nitro-6-quinolylmethyl)pyrimidlne 

The product of Example 11 (0.53 g, 2 mmol) was dissolved in 7 ml of concentrated 
sulfuric acid, and chilled to 0°. Then 0.3 mi (6.4 mmol) of fuming nitric acid 
(d=1.5) in 0.5 ml of concentrated sulfuric acid was added dropwise to the solution. 
The reaction was stirred at 0-5° for 30 minutes, then at 25° for 1 hour. It 
was then poured onto 50 ml of ice and neutralised to pH 9 with concentrated 
ammonium hydroxide. The precipitate which formed was filtered and dried, 
and then purified on a silica gel column which was eluted with methylene chloride: 
methanol/12 :1, giving 0.33 g (53%) of the title compound, which melted at 
256-258° after recrystallisation from beta methoxyethanokwater/2:l. NMR 



AJR/JAH/15th April, 1983 



30 B368 0096214 



(Me 2 SO-d 6 ) 6 2.72 (s, 3, Me), 3.90 (s, 2, CK,), 5.77 (br 8, 2, NH^, 6.24 (br s, 
2, NH^, 7.55 (d, 1, pyrldine-beta H, 3=4.1), 7.71 (s, 1, pyrimidine-H 6 ), 8.05 
(d, 1, ArH 5 , J=L8), 8.28 (d, 1, ArH 7 , J=1.6), 8.81 (d, 1, pyridine-alpha H, J=4.4). 
Anal. Calcd. for C^H^NgC^ 0.5 H 2 0: C, 56.42; H, 4.73; N, 26.32. Found: 
C, 56.34; H, 4.82; N, 26.21. 

Example 13 

2 t 4-Dlamino-5-(5 t 6J-trimethoxy--2-naphthylmethylpyrimidlne hydrochloride 

A. 5,6,7-Trlmethoxynaphthalene-2-carboxaldehyde 

Methyl 5,6,7-trimethoxynaphthalene-2-carboxyiate (C.L. Chen, FJD. Hostettler, 
Tetrahedron, 1969, 25, 3223) was reduced to the aldehyde in the following manner. 
Sodium bis(2-methoxyethoxy)aluminium hydride in toluene (5.6 ml, 20 mmol, 
70% solution) was chilled to -20°C. under nitrogen in 20 ml of dry toluene 
and then 1.74 ml (20 mmol) of morpholine in 5 ml of toluene was added dropwise 
to it. The reaction was allowed to stir at -5° for 30 minutes, after which it 
was rechilled to -20° and added slowly to a solution of methyl 5,6,7 -trim ethoxy- 
naphthalene-2-carboxylate (2.76 g, 10 mmol) in 20 ml of toluene at -20°. 
The reaction was stirred for 30 minutes at -10°, then rechilled to -20°, basified 
with 20 ml (40 mmol) of 2N sodium hydroxide, and extracted with three times 
25 ml of toluene. The combined toluene layers were washed with 50 mi of 
1 N hydrochloric acid, then with 50 ml of 0.5 M sodium bicarbonate, and finally 
with 50 ml of water, and dried over magnesium sulfate, filtered and evaporated 
to give 2.55 g (52% crude yield) of the title compound. This was purified on 
a silica gel column eluting with hexane:ethyl acetate/12:l to give 2.15 g (44%) 
of the product, m.p. 96-98°. Anal. Calcd. for C^H^O^z C, 68.28; H, 5.73. 
Found: C, 68.16; H, 5.78. 

B. 2 > 4-Diamino-5-(5>6 f 7-trimethoxy-2-naphthylmethyl)pyrimidine hydrochloride 

The aldehyde from above was converted to 2-(5,6,7-trimethoxy-2-naphthyl- 
methyl)-3-anilinoacrylonitrile on a 8 mmol scale in the same manner as Example 
5 -A. The crude product from this reaction was cyclised with guanidine hydrochloride 
and sodium methylate in ethanol as in Example 5-B to give the title compound 
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as the free base, 0.74 g (27% yield). This was recrystalllsed from ethanol plus 

an equivalent of hydrochloric acid, 0.26 g, mp 252-254°. Anal. Calcd. for C 18 H 2Q N 4 0 3 

HCls C57.37; H 5.62; N, 14.87; CI, 9.41. Found: C, 57.11; H, 5.67; N, 14.79; 

Clp 9.31. 

Example 14 

2.4-Plamirx>-5^8-methoxy-2 t 4-dlmethyl-6-^ 

A. 2.4-diamino-5-0-methoxy-4-amlrx3benzyl)pyrlmldlne 

A solution of 6.30 g (0.045 mol) of 2,4-<fiamlno-5-hydroxymethylpyrimidine, 
6J.5 g (0.05 mol) of GPanisidlne and 3.75 ml of concentrated hydrochloric acid 
in 55 ml of glacial acetic acid was heated to reflux for 6 hours. The mixture 
was stirred at room temperature overnight. The solvent was removed under 
vaccum and the residue was taken up in water, made basic with ammonium 
hydroxide, and the aqueous solution was extracted with dichloromethane:methanol/3d. 
The organic layers were combined, dried and concentrated to a purple glass. 
This was purified on a silica gel column to give 7.81 g of the 4-N-acetylated 
product. 

This product was tfissolved in 400 ml of 2N sodium hydroxide and heated to 
reflux for a total of 6 hours. The mixture was cooled and the solid was filtered. 
This was dissolved in water, taken to pH 8.5, and the aqueous solution was 
extracted with cfichloromethane. The organic extract was dried and concentrated 
to give 4.0 g of the title compound; m.p. 210-212°C. Anal. Calcd for C 12 H 15 N 5° S 
C, 58.76; H, 6J6; N, 28.55. Found: C, 58.66; H, 6.22; N, 28.48. 

B. 2.4-DiBmlr»-5-(8-methoxy-2 > 4-dlmethyU6-guinolylmethyl)pyrimlcfine 

To a solution of 1,5 g (0.006 mol) of the product from A in 30 ml of 95% ethanol, 
0.5 ml of concentrated hydrochloric acid, and 2.43 g (0.0089 mol) of ferric 
chloride hydrate was added 0.5 g (0.006 mol) of 3-penten~2-one. Following 
the dropwise addition the solution was refluxed for 6 hours. The solvent was 
removed under vaccum and the residue was dissolved in water and neutralised 
with ammonium hydroxide. The black solid which precipitated was collected 
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by filtration. PurificaUon on a silica gel column followed by recryatallisation 
from ethanol gave 0.1094 g (5.88%) of the title compound; m.p. 289-290°C. 
Anal Calcd for C^fifli C, 66.00; H, 6.19; N, 22.64. Found: C, 65.75; H, 
6.26; N, 22.56. 



Example 15 

2,40iamino-5-(8-chloro-l t 2,3 t 4-tetrahvdro-2. 4 -dimethvl-6-Quif W lvlmethvlWimirii^ 
hemthydrate 



A. B-chloro-2.4-dimethvlouinoline 

To 4.0 g (0.03 mol) of o-chloroaniline in 50 ml of hydrochloric acid at 100°C 
was added dropwise 3.4 g (0.04 mol) of 3-penten-2-one. The mixture was refluxed 
for 12 hours, then neutralised with 5N sodium hydroxide and extracted with 
dichloromethane. The organic extract was dried and concentrated to an oil. 
This was purified on a silica gel column to give 2.54 g (42%) of the title product; 
nup. 66°-68°C. Anal. Calcd. for C^H^NCl: C, 68.94; H, 5.26; N, 7.31; CI, 
18.50. Found C, 68.87; H, 5.27; N, 7.29; CI, 18.48. 

B - 1.2.3.4-Tetr ahvdro-8-chloro-2.4-dimethylquinollne 

To 1.7 g (0,0088 mol) of the product from A dissolved in 25 ml of ethanol was 
added 2.23g (0,035 mol) of sodium cyanoborohydride and 3.5 g of concentrated 
hydrochloric acid. After heating 1 hour at 80°, one equivalent more of each 
of sodium cyanoborohydride and acid were added and the mixture was heated 
at 80° for 1 hour longer. Water was added, the reaction mixture was made 
basic with ammonium hydroxide, and extracted with dichloromethane. The 
organic extract was dried and concentrated to an oil. This was purified on 
a short silica gel column to give 1.23 g of the title compound. 

C * Z^-Diamtno-S-tS-chloro-l^^ ^ -tetrahvdro-Z^-dimethvl-e-cniinolylmethvl)- 
pyrimidlne hemihvdrate "*~~ 

A mixture of 0.9 g (0.0046 mol) of the product from B, 0.6 g (0.0043 mol) of 
2,4-diamino-5-hydroxymethyl pyrimidine, 0.8 ml of concentrated hydrochloric 
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acid, and 10 ml of glacial acetic acid was heated under reflux for 6 hours* 
The solvent was removed under vacuum, the residue was dissolved In water 
and made baric with ammonium hydroxide. The gummy solid which resulted 
was extracted with dichloromethaneimethanol/3d. The extracts were dried 
and evaporated to leave a green crystalline solid (1.22 g). Purification on a 
short silica gel column followed by recrystallisation gave 0.058 g of the title 
compound m*. 195°-197°C. Anal. Calcd. for C^H^NjCL } HjOt C, 58.80? 

H, 6.48} N, 21.43; CI, 10.85. Found: C, 58.75; H, 6.47} N, 21.39; CI, 10.83. 

Example 16 

2.4-Plamlno-5^1,2,3t4-tetrahydro-N^ 

A. l^^^^Tetrahydro-N-methylquinoUne 

I, 2,3,4 -Tetrahydroquinoline (6.66 g, 50 mmol) was added to 40 ml of water. 
40 ml of ethyl acetate, and 5.04 g (60 mmol) of sodium bicarbonate to which 
was added 5.68 ml (60 mmol) of dimethylsulfate dropwise. The reaction was 
stirred at room temperature for 2£ hours, and the organic layer was separated. 
The aqueous layer was extracted with ethyl acetate, then the organic layers 
were combined and evaporated to give 4.56 g (62% yield) of the title compound. 
NMR (CDClj) 8 1.93 (quintet, 2, Cr^), 2.74 (tr, 2, CHJ, 2.81 (s, 3, NMe), 3.17 
(tr, 2, CHj), 6.55 (m, 2, Ar), 6.97 (m, 2, Ar). 

B. 2.4-Dlamtno-5-a.2 < 3 < 4-tetrahvdro.N-methvl-6-QuinoIylmethvl)ovrimidlnB 

The product from above (0.86 g, 5.8 mmol) and 0.82 g (5.8 mmol) of 2,4dIamIno- 

5 -hydro xymethylpyrimidlne were dissolved In 10 ml of glacial acetic acid and 

0.5 ml of concentrated hydrochloric acid and refluxed for 1 hour. The solvent 

•was evaporated, and the residue was dissolved in water and made basic with annonium 

hydroxide to pH 9. The aqueous layer was extracted with methylene chloride: 

methanoi/3tl, which was dried and evaporated to give 1.53 g of the crude product. 

This was purified on a silica gel column eluted with methylene chlorlde:methanol/19il, 

followed by recrystallisation to give 1.07 g (68% yield) of the title compound, 

mp 190-191° (absolute ethanol). NMRs (Me 2 SO-d fi ) 8 1.84 (quintet, 2, CHj,), 

2.63 (tr, 2, CHj), 2.77 (s, 3, NMe), 3.11 (tr, 2, NCH 2 ), 3.41 (s, 2, pyrlmldine-Oy, 
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5.63 (br 8, 2, NH 2 ), 5.93 (br s, 2, NH^, 6.47 (d, 1, ArH 8 ), 6.73 (d, 1, ArH 5 ), 
6.84 (dd, 1 AiH 7 ), 7.44 (s, 1, pyrimicflne-H 6 ). Anal . Calcd. for C 15 H 19 N 5 : 
C, 66.89} H, 7.11; N, 26.00. Found: C, 66.84? H, 7.13; N, 25.95. 

Example 17 

2,4-Diamino-5-(N-ethyl-l,2 t 3,4-tetrahydr^^ 
dlhydrochloride hydrate 

A. N-Ethyl-l,2t3 t 4"tetrahydro-4-methylquInoline 

4-Methylqiinollne (lepidine) (1.43 g, 10 mmol) and 50 ml of glacial acetic acid 

were added together and cooled to 10°C. Sodium cyanoborohydride (2.64 g, 

42 mmol) was added gradually, and the reaction was stirred at 25° for 2 hours, 

and then heated at 55° for 1| hours. After stirring overnight at 25°, the reaction 

was neutralised with concentrated ammonium hydroxide to pH 10.5, and then 

the product was extracted into methylene chloride and evaporated. The crude 

product was purified on 8 silica gel column eluting with hexane to give 0.55 

g (31% yield) of the title compound. MS: 175 (M*), 160 (M + - Me); NMR: CDCl 3 £l.22 

(tr, 3=7 Hz, 3, NCH 2 Me), 1.30 (d, 3=3.5, 3, CHMe), 1.5-2.3 (m, 2, CH 2 ), 2.89 

(sextet, 1, CHMe), 3.29 (tr, 2, NCH 2 ), 3.30 (quartet, 2, NCK,Me), 6.59 (m-tr, 

2, Ar), 7.10 (m-tr, 2, Ar). 

B. 2 > 4-Diamino-5*(N>ethyl-l,2 < 3.4-tetrBhydro-4-methyl-6>winolylmet^^^ 
dlhydrochloride hydrate 

The product from above (138 g, 2.2 mmol) was condensed with 2,4diamino5-hydroxy- 

methylpyrimicfine as in Example 17. The crude product from the reaction was 

purified on a silica gel column eluted with methylene chloride:methanol/19d, 

giving 0.53 g of product (83% yield). This was recrystallised from absolute 

ethanol with two equivalents of hydrochloric acid to give 0.16 g of the title 

compound, mp 250-252°. NMR: (Me 2 SO-d 6 ) (free base from column) £ 1.02 

(tr, 3, NCH 2 Me), 1.15 (d, 3, CHMe), 1.6-1.85 (m, 2, CH 2 ), 2.72 (m, 1, CHMe), 

3.15 ( m, 4, NCHj,, NO^Me), 3.42 (s, 2, pyrimidlne-CH^, 5.61 (br s, 2, NH 2 ), 

5.94 (br s, 2, NHj), 6.48 (d, 3=9 Hz, 1, ArH 8 ), 6.81 (dd, 3=2, 9 Hz, 1, ArH 7 ), 

6.84 (d, 3=2 Hz, 1, ArH 5 ), 7.44 (s, 1, pyrimidine-H 6 ). Anal . Calcd. for C 17 H 23 N 5 .2HC1.H 2 0: 

C. 52.58; H, 7.01; N, 18.03; CI, 18.25. Found: C, 52.63; H, 7.03; N, 18.01; CI, 
18.10. 
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Example IB 

2.A-Diarnino-5-(8-amino-4-methyl-6-QulnolvlmBthvlbvrlmldine dihvrochloride 

The product of Example 12 (0.78 g, 2.5 mmol) was dissolved in 35 ml of p-methoxy- 
ethanol, and then 0.06 g of 5% Pd/C and 0.3 ml of 95% hydrazine were added, 
and the reaction was refluxed for 1 hour. The Pd/C was f iltered off, the solvent 
removed, and the product was purified on a silica gel column which was eluted 
with 7% methanol in methylene chloride. This gave 0.48 g (69% yield) of the 
free base which was recrystallised as the dihydrochloride salt from ethanol, 
mp 303-305° dec Anal. Calcd. for C 15 H 16 N 6 .2HC1.0.5 K^O: C, 49.73; H, 5.29; 
N, 23.20; CI, 19.57. Found: C, 49.71; H, 5.30; N, 23.18; CI, 19.51. 

Example 19 

2.4-Diamlno-5-(5-amino-4-methvl-6-oulnolylmethvl)pvrlm idine dihydrochloride 

When the product of Example 11 was nitrated and only partially purified by. 
a silica gel column without re crystallisation, and then reduced as in Example 
18, a second amino- qtdnoline product was detected and isolated from a column. 
On a 2.5 mmol scale, there was obtained 0.235 g (32%) of the title compound, 
mp 290° dec (HC1 in absolute ethanol). NMR of the free base: (MejSO-dg) £ 
2.96 (s, 3, Me), 3.60 (s, 2, CH 2 ), 5.08, 5.70, 6.14 (3 broad bands, 6, (NH^), 
6.99 (d, J=8 Hz, 1, Ar), 7.16 (d, J=8 Hz, 1, Ar), 7.24 (s, 1, pyrm-Hg), 7.27 (d, 
J=4 Hz, 1, pyr- H), 8.51 (d, J=4 Hz, 1, pyr- H). Anal. Calcd. for C^H^Ng^HCl: 
C, 51.00; H, 5.14; N, 23.79; CI, 20.07. Found: C, 50.95; H, 5.17; N, 23.72; CI, 
19.97. 

Example 20 

2.4-DiOTiro-5-(l,2,3,4-tetra^ 
dihydrochloride 

A, l^^^^TetTahydro-B-methoxy^l^-dlmethylquinoline 

The product of Example 7-C (l^S^-tetrahydro-B-methoxy-a-methylquinoline) 
was methylated by dissolving the compound (0.71 g, 4 mmol) in 15 ml of tetrahydro- 
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f uran under nitrogen, chilling to 0°C, and then 1.14 g (30 mmol) of sodium 
borohyride was added, followed by a slow addition of 12 ml of formic acid. 
The reaction was allowed to warm to room temperature, and then it was stirred 
overnight. The solvent was removed, the residue was slurried in water and 
basified to pH 9 with ammonium hydroxide and extracted into methylene chloride. 
The product was purified on a silica gel column which was eluted with hexane:ethyl 
acetate/19:l giving a light brown oil. Anal , Calcd. for C 1 2 H 17 NOs C * 75#35 ' 
H, 8.96; N, 7.32. Found: C, 75.44; H, 8.98; N, 7.28. 

B. 2.4>Diamlno-5-(l,2 t 3 t 4-tetrahydro-8^methoxy-l,4-dimethvl-6^qulnolylmethyl) > 
pyrimidne cflhydrochloride 

The product from above (0.5 g, 2.6 mmol) was condensed with 2,4-diamino-5-hydroxy- 
methylpyrimicflne as in Example 17 and 18. The product was worked up as 
bef ore in Example 17, and then purified on a silica gel column which was eluted 
with methylene chlorideanethanol/19il giving 0.27 g (33% yield) of the title 
compound as the free base as well as recovering 0.17 g of unreacted tetrahydro- 
qidnoline starting material (34%). The product was recrystallised from absolute 
ethanol as the dihydrochloride, mp 219-221°. Anal. Calcd for C^^NjCUHCl.O.S 
HjOi C, 51*65; H, 6.63; N, 17.71; CI, 17.94. Found: C, 51.58; H, 6.64; N, 17.66; 
CI, 17.87. 

Example 21 

Ethyl 6-(2 t 4-diamino-5-pyrimidinylmBthyl)-l,2^3 t 4-tetrahydro-5 f 8-dimethQxy-3^ 
qui nolinecarboxy late 

A. Ethyl l,2 t 3t4-tetrahydro-5t8-dlmethoxy-3>quinolinecarboxylate 

Ethyl 5,8-dimethoxyO-qdnoIinecarboxylate was formed as described in the 
literature (EJHJErickson, C.F.Hainline, USi-enon, et. al. 3. Med. Chem. 1979, 
22, 816). 2,5-Dlmethoxyanillne and diethyl ethoxymethylenemalonate condense 
and then cyclise at high temperature (250°) in diphenyl ether to form ethyl 
l,4-dlhydro-5,8-dimethoxy-4-oxo-3-quinolinecarboxylate which is chlorinated 
at the 4- position with phosphorus oxychloride to give ethyl 4-chloro-5,8-dimethoxy- 
3-quinollnecarboxylate. The dehalogenation of this quinoline (20.34 g, 0.069 
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moi) in 150 ml of absolute ethanol with 1 g of 5% Pd/C and 22.53 ml of triethylamine 
(0.156 mol) was done with a Parr hydrogenator apparatus which gave the correct 
product, ethyl 5,8-dimethoxy-3-quinolinecarboxylate, as well as the 1,4-dihydro 
and the 1,2,3,4-tetrahydro quinoline products. This result of further reduction 
to the 1,4-dihydro product was indicated in the article listed above on page 
817, but the formation of the 1,2,3,4-tetrahydro product had not been mentioned 
there. These three quinoline products were separated on a silica gel column 
which was eluted with hexane, followed by hexane:ethyl acetate/4dL and Id, 
giving 0.46 g (2.6% yield) of the title compound, NMR: CDCljg 1.23 (tr, 3, 
CH 2 Me), 2.94 (br-m, 2, CH 2 ), 3.2-3.6 (m, 3, CH 2 , CH), 3.76 (s, 6, (OMe) 2 ), 
4.21 (quartet, 2, OijMe), 4.2 (br, 1, NH), 6.12 (d, 1, Ar), 6.57 (d, 1, Ar); 3.31 
g of the 1,4-dihydro quinoline product (18.5%), NMR: CDClj£l.28 (tr, 3, CHoMe), 
3.61 (s, 2, CHj), 3.73 (s, 6, (OMe) 2 ), 4.19 (quartet, 2, O^Me), 6.2-6.7 (br, 1, 
NH), 6.29 (d, 1, ArX 6.60 (d, 1, Ar), 7.32 (d, 1, pyr- H); and 2.04 g (11%) of 
the ethyl 5,8-dlmethoxy-3-quinollnecarboxylate. 

B. Ethyl 6-(2,4-dlamiro-5-pyrimidinylmethylH^ 
3-qujnolinecarboxylate 

Ethyl-l,2,3,4-tetrdiydro-5,8-dimethoxy-3-quinolinecarboxylate (a38 g, 1.43 

mmol) was reacted with 2,4-diamino-5-hydroxymethylpyrimidine as in Example 

17, and the product worked up as before. The product was purified on a silica 

gel column eluted with methylene chloride:methanol/l9:l to give 0.27 g (49%) 

of the title compound, mp 186-188° (absolute ethanol). Anal. Calcd. for C^jH^NjO^: 

C, 58.90$ H, 6.50; N, 18.08. Found: C, 58.95; H, 6.52; N, 18.08. 

Example 22 

2.4-Dlamlrx)-5-(4,8-dimethoxy-2-methyl-6-qulTOiylmethyi)pyrlmidine 
A. 4-Bromo-2-methoxyanlline 

2-Methoxyaniline (o-anisidine) (15 g, 0.122 mol) was brominated with 2,4,4,6-tetra- 
bromo-2,5-cyclohexacfienone (50 g, 0.122 mol) by dissolving the aniline in 250 
ml of methylene chloride, chilling the solution to -10°, and slowly adding and 
brominating agent, keeping the termperature below -5°. The reaction was 
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allowed to warm at room temperature, and then washed with 2N sodium hydroxide 
(2 x 75 ml), then washed with water (2 x 25 ml), dried over magnesium sulfate, 
and evaporated to dryness. The product was purified on a silica gel column, 
eluted with methylene chloride giving 23.68 g (96%) of the title compound, 
mp 56.5-58° (petroleum ether). Anal. Calcd for C^HgBrNO: C, 41.61; H, 3.99} 
Br, 39.55; N, 6.93. Found: C, 41.59; H, 3.99; Br, 39.49; IM, 6.92. 

B. Ethyl 3-(4-bromo-2-methoxyphenylimino)butyrate 

The product from above (5.25 g, 26 mmol) and ethyl acetoacetate (3.39 g, 26 
mmol) were added together in 20 ml of absolute ethanol with 0.06 ml of glacial 
acetic acid and 7 g of drierite and refluxed for 4 hours. The drierite was filtered 
off, the solvent removed, and the product was purified on a silica gel column 
eluted with hexane: ethyl acetate/19 :1 to give 6.47 g (79%) of the title compound 
as a colourless oil. NMR: CDC1 3 S 1.28 (tr, 3, CHgMe), 1.97 (s, 3 f =CH-Me), 
3.85 (a, 3, OMe), 4.17 (quartet, 2, O^Me), 4.75 (s, 1, =ChO, 7.00 (s, 3, Ar). 
Anal, Calcd. for C^H^BrNOy C, 49.70; H, 5.13; N, 4.46. Found: C, 49.52; 
H, 5.16; N, 4.43. 

C. 6 -Brom o-4 -hydro xy-8- methoxy -2- met hyl qui noline 

The product from above (6.32 g, 20.1 mmol) was cyclised in diphenyl ether 
(30 ml) when heated at 255° for 25 minutes. The product precipitated out 
of the diphenyl to give 3.80 g (70.5%) which was washed well with diethyl ether, 
and then recrystallised from absolute ethanol, mp 293-296°. Anal . Calcd. 
for C u H 10 BrNO 2 : C, 49.28; H, 3.76; N, 5.22. Found: C, 49.17; H, 3.78; N, 
5.21. 

D. 6-Bromo-4-tfrloro-8-methoxy-2-methylguinoline 

The product from above (2.79 g, 10.4 mmol) was chlorinated by refluxing with 
13 ml of phosphorus oxychloride at 120° for 2 hours, neutralised with 8 ml 
of ammonium hydroxide in 100 ml of ice to pH 9, and extracted into methylene 
chloride. The crude product was purified on a silica gel column eluted with 
hexane:ethyl acetate/5:l to give 2.76 g (93%) of the title compound, mp 140-142°. 
Anal. Calcd for Cj^BrClNO: C, 46.11; H, 3.17; N, 4.89. Found: C, 46.04; 
H, 3 .19; N, 4.88. 
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The product from above (0.85 g, 3*0 mmol) was dissolved in 40 ml of methanol 

with 0.8 g (15 mmol) of sodium methylate and heated in a steel bomb at 120° 

for 5 hours. The solvent was removed, water added, and the product was extracted 

into methylene chloride and then purified on a silica gel column, eluting with 

hexanetethyl acetate/l;3 to give 0.72 g (86%), mp 167-168°. Anal. Calcd. 

for C 12 H 12 BrN0 2 : C, 51.09; H, 4.29; N, 4,96. Found: C, 50.95| H, 4.34; N, 

4.9a 

F. 6-Formyl-4 t 8-dlmethoxy-2-methylquinoline 

The product from above (0.67 g, 2.4 mmol) was dissolved in 25 ml of dry tetrahydrof uran 

and chilled to -70° under nitrogen. Then 1.63 ml (1.1 equiv.) of L6 M n-butyl 

lithium in hexane was added dropwise via a syringe, and the reaction was stirred 

fen* 2 minutes followed by the addition of 0.21 g (1.2 equiv) of dry dlmethylf ormamide. 

The reaction was allowed to warm to -40°, and then it was quenched with 8 

ml of IN hydrochloric acid. The reaction was extracted with ether, the aqueous 

was basifled to pH 12 with IN sodium hydroxide and extracted into methylene 

chloride and evaporated to dryness. The product was purified on a silicagel 

column which was eluted with 2% methanol in methylene chloride to give 0.33 

g (60%) of the title compound, NMR: CDClj$2.23 (s, 3, Me), 4.01 (s, 3, OMe), 

4.06 (s, 3, OMe), 6.70 (s, 1, pyr-p H), 7.40 (d, 1, Ar), 8.14 (d, 1, Ar), 9.98 (s, 

1, CHO). 

G. 2.4-Diamlno-5-(4t8-dlmethoxy-2-methyl-6-quinolylmethvl)pyrimtdinB 

The aldehyde from above was converted to 2-(4,8dimethoxy-2*methyl^-quinolyl- 

methyDO-anllinoacrylonitrile with anilinopropionitrile and sodium methylate 

in dimethyl sulfoxide on a 1.4 mmol scale in the same manner as in Example 

5 -A. The crude product from this reaction was condensed with guanidine hydrochloride 

and sodium methylate in ethanol as in Example 5-B to give the crude product. 

This waa purified through a silica gel column, eluting with methylene 

chloride: methanol/9:l, and then recrystallised to give the title compound, 

mp 288-293° (abs. ethanol); NMR: (Me 2 S0-d 6 )S 2.56 (s, 3, Me), 3.74 

(s, 2 CH 2 ), 3.89 (s, 3, OMe), 3.96 (s, 3, OMe), 5.70 (br s, 2, NH 2 ), 6.08 

(br s, 2, NH 2 ), 6.89 (s, 1, pyr- H), 7.04 (d, 1, Ar), 7.37 (d, 1, Ar), 7.57 

(s, 1, pyrm-6-H). Anal . Calcd. for CjjHjjNjO,, 0.75 l-^O: C, 60.25} 

H. 6.10; N, 20.67. Found: C, 60.10; 6.07; N, 20.50. 
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Example 23 

2«4-Diamiro-5-(4-dimethylamiro-8-m 

A, 6-Bromo-4-dlmethylamiro-8-methoxy-2-methylqulnoline 

The product from Example 22-D (1.0 g, 3.45 mmol) was dissolved In 50 ml of 
a 10% solution of dimethylamine In ethanol (5g/50 ml), and heated in a steel 
bomb at 120° for 5 hours. The reaction was worked up as In Example 22-E 
and purified on a silica gel column which was eluted with hexane: ethyl acetate/l:4 
to give 0.89 g (89%) of the title compound, m.p. 115-117°. Anal . Calcd. for 

C 13 H 15 BrN 2 0: C ' 52#90j 5 - 12; N ' 9,A9 - Four>ds C ' 52 - 85; ^ 5 - 16; N ' 9M * 

B. 4-Dimethylamino-6-formyl-8-methoxy-2*methylquinoline 

The product from above (0.78 g, 2.6 mmol) was f ormylated as in Example 22-F 
to give the title compound, mp 127-129°. Anal, Calcd. for c y^i^2°2 $ 
HjQt C, 67J8; H, 6.71} N, 11 .19. Found: C, 67.40; H, 6.67} N, 11.00. 

C 2,4-Diamino-5-(4-dimethylamino-8-methoxy-2-methyl-6-quinolylmethyl)pyrimidine 

The aldehyde from above was condensed with anilinopropionitrile as in Example 

22 -G, followed by the reaction with guanidine to give the crude product. This 

was purified on a silica gel column which was eluted with methylene chioride:methanol/4:l 

to give the title compound, MS 338 (M + ). 

Example 24 

2 f 4-Diamino-5-(2-dimethylamino-4-methyl-6-quinolylmethyl)-pyrlmidine 
A, N-(4-Bromophenyl)-3-oxobutyramlde 

To a stirred solution of 34.14 g (0.200 moles) of 4-bromoaniline in 130 ml toluene 
under N 2 , 18.00 g (0.220 moles) of diketene was added dropwise over a 10 minute 
period followed by 15 ml of toluene . The temperature rose to 80°C during 
the addition; the solution was then ref luxed 20 minutes, cooled to 55°C and 
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60 ml of petroleum ether added. An Immediate precipitation occurred. The 
tan-white crystals were filtered and washed with three 100 ml portions of 
1:1 toluene/petroleum ether. The product was taken up in hot absolute ethanol 
and crystallisation induced by addition of toluene to the ethanolic solution. 
Three crops of crystals from the ethanol/toluene solvent system gave 22.90 
g (43%) and had R f 0.69 on silicB TLC with ethyl acetate; mp 135.8-137.2°C. 
Anal , Calcd. for C 1(J H 10 BrNO 2 : C, 46.90; H, 3.94; N, 5.47; Br, 31.20. Found: 
C, 47.13; H, 4.00; N, 5.46; Br, 31.31. 

B. 6^romo-4-methyl-2-(lH)-quirolinone 

A mixture of 3.00 g (0.0117 moles) of N-(4-bromophenyl)-3-oxobutyramide 
and 6 ml concentrated sulfuric acid was stirred and heated to 95-100°C (H^O 
bath) for l£ hours. The resulting solution was poured onto an ice/H^O mixture 
to yield a white crystalline product. The crystals were collected and taken 
up in 200 ml absolute ethanol. The volume was reduced to 150 ml followed 
by chilling; crystals were isolated (0.71 g 25.6%), mp 292-299°C. Anal. Calcd. 
for C 10 H 8 BrNO. C, 50.45; H, 3.39; N, 5.88; Br, 33.56. Found: C, 50. 28; H, 
3.44; N, 5.83; Br, 33.68. A TLC of the product on silica showed R f 0.18 with 
ethyl acetate eluent. 

C. 6-Bromo-2-chloro-4-methylquinoline 

A 0.46 g, (0.0019 mole) sample of 6-bromo-4-methyl-2-(lH)-qinnolinone was 

dissolved in 3.0 mi POCl 3 under N 2 with stirring and heated to reflux for 2 

hours. The solution solidified into a purple gum; 2.0 ml of extra POClj was 

added to dissolve the solid. The solution was then slowly poured onto a vigorously 

stirred slurry of 8 ml concentrated NH^OH and approximately 75 g of ice. 

An immediate pink crystalline solid formed. The slurry was transferred to 

a separatory funnel and extracted with five 30 ml portions of Ct-^Cl^ The 

extracts were washed with two 40 ml portions of water and dried over MgSO^. 

The solvent was removed under vacuum, leaving a rusty red crystalline solid, 

0.48 g (97%). The product was taken up in hot absolute ethanol, Norite A decolourising 

carbon added, and filtered through Celite to yield a yellow liquid. Slow cooling 

of the ethanolic solution gave very fine, pink cystals, m.p. 139. 1-139. 80°C. 

TLC showed R f 0.25 on silica with 1:1 hexane:CH 2 Cl 2 eluent. Anal. Calcd. 

for C 1Q H 7 BrClN: C, 46.82; H, 2.75; N, 5.46; Br, 31.15; CI, 13.82. Found: C, 

46.97; H, 2.79; N, 5.42; Br, 31.08; CI, 13.79. 
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D. 6-Bromo-2-dimethylamino-4-methylquinoline 

A solution of 0.26 g (.00101 mole) of 6-bromo-2-chioro-4-methylquinoline 

in 50 ml absolute ethanol was placed in a glass bomb liner, cooled to -78°C, 

and 7.19 g (0 .159 mole) of dimethylamine bubbled into the cold ethanolic solution. 

The mixture was heated to 112° in a sealed autoclave for 3 hours. The solvent 

and excess dimethylamine were then removed under vacuum, to leave 0.36 

g of residue, which was washed with 40 ml H 2 0 to remove the (CHj) 2 NH.HC1. 

The product was then taken up in 40 ml absolute ethanol, treated with Norite 

A alkaline decolourising carbon and filtered through Celite f oUowed by concentration 

and addition of 7 ml h^O to induce crystallisation after chilling, the product 

collected was a light yellow crystalline solid, 0.20 g (74.3%), m.p. 81.9-84.1°C, 

and R f 0.11 on silica with 1:1 CH 2 Cl 2 :hexane. 

Anal. Caled. C^H^Brl^: C, 54.36; H, 4.94; N, 10.56; Br, 30.14. 

Found: C, 54.29; H, 4.98; N, 10.54; Br, 30.18 

E - 2-Dlmethvl amino-6-formyl-4-methvlouinoline 

To e stirred solution of 0.30 g (.00113 moles) of 6-bromo-2-dimethylamino-4-methyl- 
quinollne in 30 ml of dry (freshly distilled from over LiAlH 4 ) THF under N 
at -78°C, 1.45 ml (.00226 moles) of 1.56 M n-BuLi was added dropwise ove^ 
a 5 minute period. 0.23 ml (.00297 moles) of dry DMF (freshly distilled from 
over Ca^) was added to the reaction mixture in one portion. The dry ice/acetone 
bath was removed 12 minutes after the addition of DMF and the solution allowed 
to warm to -40°. The reaction mixture was poured onto 17 ml of IN HC1 in 
ice (22 minutes after addition of DMF) and extracted with 30 ml ether. The 
aqueous solution was made alkaline to pH 12 and extracted with three 20 ml 
portions of CH^. The yellow-orange coloured extract was washed with 
H 2 0 and then dried over MgS0 4 . The solvent was removed under vacuum, 
and the residue dried in a vacuum oven, wt 0.23 g (95.8%), m.p. 96-99°C. The 
product was recrystalllsed three times (EtOH/HjO). The TLC of the recrystallised 
product showed several spots, with the predominant component having an R """" 
0.38 in 2:1 hexane/EtOAc and being fluorescent under long hot UV. The product 
was dissolved in 2:1 hexane/EtOAc and placed on silica flash column. Fractions 
were collected; those containing the R f 0.38 product were combined, and the 
solvent removed in vacuo. The residue was recrystallised from absolute ethanol; 
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weight 0.04 g, (17%) m.p. 116.0-117.8°C. Anal . Calcd. for CjjH^NgO: C, 
72.87; H, 6.59; N, 13.07. Found: C, 72.74; H, 6.64; N, 13.05 



F. 2.4-Dismino-5-(2-dlmethvlBmino-4-methvl-6-guinolinvlmethyl)-Dvrimidlne 

To a solution of 0,5116 g (0.00253 mole) of 2-dimethylemino-6-formyl-4-methylquinoline 

and 0.3703 g 0.00253 moles) of 3-anilinopropionitrile In 12 ml dry DMSO was 

added 0.1450 g (0.00268 moles) of CHjONa in one portion. The temperature 

of the reaction mixture was then increased to 90°C and maintained for 2\ 

hours. The hot brown-red solution was poured onto 50 g ice to give a tan emulsion. 

The solvent was removed under vacuum and the residue partitioned between 

100 ml water and three 20 ml portions of CHClj. The CHClj extract was washed 

with H 2 0 and evaporated to dryness in vacuo. The residue was taken up in 

absolute ethanol and filtered through a fritted glass funnel. The f iltrate was 

refrigerated overnight, yielding 0,91 g of solid product, which was again taken 

up In absolute ethanol and run through a silica pad to remove dark Insoluble 

materials. The filtrate was concentrated under vacuum to leave a brown residue 

which was dried in a vacuum oven, wt 0.86 g (94.5% m.p. 172-180°C. A TLC 

using 2d hexane/EtOAc as eluent showed the presence of two minor brightly 

fluorescent, spots with R f 'a 0.51 and 0.38 and two major spots of R f »s 0.28 

and 0.11. This product was not further purified but was used directly in the 

preparation of the pyrimidine. 

A solution of free guanidine was prepared by mixing 0,54 g (.010 moles) of 
CHjONa and 0.82 g (.00858 moles) of guanidine hydrochloride in 20 ml absolute 
ethanol. The NaCl was removed and resulting guanidine solution was added 
to a stirred solution of 0.82 g of the anillnoproplonitrile adduct in 100 ml of 
absolute ethanol under N £ . The reaction solution was refluxed for 4 hours. 
Approximately 50 ml of the solvent was then removed under vacuum and the 
solution cooled In an Ice bath. A yellow crystalline product formed; 0.29g 
(32.9%). The product was taken up In 45 ml of 20:3 CHjC^/CHjOH, placed 
on silica flash column (15.24 cm), and eluted with 203 O^C^/CH-jOK The 
Intense yellow band on the column was collected to give 0.27 g product (30.7%). 
This product was recrystalllsed from ethanol, yielding 0.19 g (21.6%), m.p. 
218.1 -219.0°C. TLC shows an R f of 0.14 on silica with 4:1 CH 2 C1 2 /CH 3 0H. 
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Anal . Calcd. for C 17 H 2Q N 6 : C, 66.21; H, 6.54; N, 27.25 Found: C, 66.00; H, 
6.57; N, 27.21. 

Example 25 

2,4-Dlamirx)-5-(6J-dimethoxy-2 > 3-dlmethyl-4^ 
A. 2,4-Diamiro-5-(3,4-dimethoxy-5-(l-m 

To a solution of 2,76 g (0.01 mole) of 2,4-diamino-5-(3-hydroxy-4,5-dimethoxybenzyl)- 

pyrimicfine (DJE .Schwartz, W.Vetter, and G.Englert, Arzneim - Forsch (Drug 

Res.) 1970, 20, 1867; G.Rey-Bellet and FLReiner, Helv.Chim.Acta 1970, 53, 

945) in 40 ml of dry dimethyl sulfoxide was added 1.12 g (0.01 mole) of potassium 

t-butoxide. To the resulting suspension was added in one portion 1.16 g (0.0109 

mole) of 3-chloro-2-butanone. The mixture was stirred at room temperature 

for 1 hour. The solvent was removed under vacuum and the residue was partitioned 

between 100 ml of methylene chloride and 100 ml of Q.1N sodium hydroxide. 

The organic layer was separated and the aqueous layer was extraced with an 

additional 100 ml of methylene chloride. The organic layers were combined, 

washed with 100 ml of water, dried (MgSO^) and concentrated to give a quantitative 

yield (3.58 g) of the title compound. Recrystallisation from 95% ethanol gave 

an analytical sample; mp 167.5-168.5°. Anal . Calcd for C^H^N^; c, 58.95; 

H, 6.40; N. 16.17. Found: C, 58.77; H, 6.42; N, 16.13. 

B * 2t4-Diamino-5-(6 t 7-di methoxy-2.3-dimethvl-4-benzofuranvlmethylbvrimidine 

A mixture of 0.70 g (0.002 mole) of 2,4-diamino-5-(3,4-dimethoxy-5.(l.methyI-2-oxo- 
propoxy)benzyl)pyrimidine in 11 g of poiyphosphoric acid was stirred and heated 
on a steam bath for 20 minutes then poured onto 100 g of ice. The resulting 
mixture was baslfied with concentrated ammonium hydroxide, then extracted 
with methylene chloride (100 ml). The extract was washed with water (150 
ml), dried over anhydrous magnesium sulfate and concentrated In vacuo to 
give the title compound (0.52 g, 78%). Recrystallisation from absolute ethanol 
gave an analytical sample; mp> 249° dec. Anal. Calcd for ^n^2Q N i 0 y 
C, 62.18, H, 6.14; N, 17.06. Found: C, 62.01, H, 6.17, N, 17.01. 
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Example 26 

2.4-Dlamlrx)-5-(2,3-dihydro-6J-cfimethoxv-2-methv]-A-benzofuranylmethyl)-pyrimldlne 

A. 5-(3-Allyloxy-4 < 5-dimethoxybenzyl)-2 f 4-diaminopyrlmidlne 

The title compound was prepared from 2,4-diamino-5-(3-hydroxy-4,5-dimethoxybenzyO- 
pyrimidine (20.0 g, 72.4 mmol) and allyl bromide by the procedure of Example 
25 A. Recry8talll8ation from 95% ethanol gave title compound as white crystals 
(1A.9 g); mp 160-162°. Anal. Calcd for C 16 H 2(J N 4 0 3 : C, 60.74; H, 6.37; N, 
17.71. Founds C, 60.94; H, 6.45; N, 17.62. 

B. 5-(2-Allyl-3-hydroxy-4.5-dimethoxybenzyl)-2,4-diamlnopyrimidine 

A mixture of 5-(3-aUyloxy-4,5-dimethoxybenzyl)-2,4-diaminopyrimidlne (14.6 
g, 46.2 mmol) and N^l-diethylaniline was maintained at 190° (oil bath) under 
nitrogen for 3.5 h. The resulting solution was cooled and the gummy preciptate 
slurried with 95% EtOH to give an off-white solid (5.1 g), mp 213-214° dec, 
which TLC on silica gel with MeOH: CH 2 C1 2 /1:4 showed to be identical to 
the analytical sample. One re crystallisation from 95% EtOH gave white crystals 
of the title compound, mp 217-218° dec. Anal. Calcd for C^HjqN^s C, 
60.74; H, 6.37; N, 17.71. Found: C, 60.70; H, 6.40; N, 17.70. Chromatography 
of combined mother liquors gave an additional title compound (8.7 g). 

C 2.4-Dlamlri o-5-(2,3-dihvdro-6.7-dimethoxv-2-methvl-4-ben2ofuranvlme.hyl)-pyrmidine 

A mixture of 5-(2-aUyl-3-hydroxy-4,5-dimethoxybenzyl)-2,4-diaminopyrimidine 

(1,50 g, 4.74 mmol) and polyphosphorlc acid (50 g) was heated to 95° and maintained 

at this temperature with stirring until a clear pale yellow syrup was achieved 

(about 1 h). This syrup was poured into ice-water and the resulting solution 

badfied with ammonium hydroxide. The resulting white solid (1.3 g) was chromatographed 

on silica gel eluted with MeOH: CHjCyitf to give the title compound as white 

powder (1.2 g). Recrystailisation from 95% ethanol gave clusters of white 

needles, mp 216-219°. Anal. Calcd for C lfi H 20 N 4 O 3 (316.37): C, 60.74; H, 

6.37; N, 17.71. Found: C, 60.48; H, 6.41; N, 17.63. 
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Example 27 

2.4-Dlamino-5-(6,7-dimethoxy-2-methyl-4-benzofura^^ 

A. 2 > 4-Diamino>5-(3 > 4-dlmethoxy-5>(2>propynyIoxyX)enzyl)pyrimidine 

The title compound was prepared from 2,4-diamino-5-(3-hydroxy-4,5-dimethoxy- 
benzyDpyrimicfine and propargyl chloride by the procedure of Example 25A. 
Recrystallisation from 95% ethanol gave off-white needles (73%); mp 160-161°. 
Anal Calcd for C 16 H 18 N 4 0 3 : C, 61.13; H, 5.77; N, 17.82. Found: C, 60.96; 
H, 5.80; N, 17.75. 

B. 2 < 4-Diamino-5-(6J-dimethoxy-2-methyl-4-benzofuranylmethyl)pyrimidine 

A mixture of 2,4-diamino-5-(3,4-dimethoxy-5-(2-propynyloxy)benzyl)pyrimidine 
(1.18 g, 3.75 mmol), potassium carbonate (0.518 g, 3.75 mmol) and sulfolane 
(10 ml) was heated to 220-230° under nitrogen over a period of 20 minutes 
and then maintained at this temperature for an additional 15 minutes. The 
resulting dark mixture was cooled and the precipitate was adsorbed on silica 
gel. The title compound was eluted with MeOH: CH^C^/ 1:9 as an off-white 
powder, after recrystallisation from 95% ethanol; mp 209-212°. Anal. Calcd 

for C 16 H 18 N 4°3-* H 2° 5 C ' 59 - 43; Hi 5 ' 92 * ^ 17 - 33 - Found: C » 59 - 22 ? H 59.22; 
H, 5.97; N, 17.31. 

Example 28 

2,4-Diamino-5-(l-methyI-3-indolylmethyl)pyrimidine 

A. 3-Anilino-2-(l-methvI-3-indolvlmethyl)acrylonitrile 

To a solution under nitrogen of 6.5 g (0.044 mole) of 3-anilinopropionitriIe 
in 20 ml of dimethylsulf oxide was added 2.4 g (0.044 mole) of sodium methoxide. 
After stirring for 5 min, 6.5 g (0.041 mole) of l-methylindole-3-carboxaldehyde 
(E.Wenkert, JJHAJdelhofen and N.K.Bhattacharya, J.Am.Chem.Soc . 1959, 
81, 3763) was added to the mixture which was then heated at 135° for 30 min, 
followed by cooling and dilution with 200 ml of water. The resulting solid was 
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collected, resuspended in 150 ml of water and collected again giving 9.14 g 
(78%) of the title compound; the structure was confirmed by *H-NMR. 

B. 2 > 4-Dlamlno-5-(l-methyl"3>indolylmethyl)pyrimidlne 

To 100 ml of an ethanolic guanicfine solution prepared from 2.10 g (0.022 mole) 
of guanidine hydrochloride and 1.20 g (0.022 mole) of sodium methoxide was 
added 5.00 g (0.017 mole) of 3«-anilino-2-(l-methyl-3-indoiylmethyl)acrylonitrile. 
The solution was heated under reflux for £ hour and then 100 ml of 2-methoxy- 
ethanol was added. The internal temperature was allowed to gradually increase 
to 120° by cflstillation of the ethanol, after which it was heated at this temperature 
for 4.75 hours. The reaction was cooled and the solvent was removed In vacuo. 
The residue was recrystallised from 95% ethanol to give two crope of the title 
compound (total 1.82 g, 41%) mp 253-256° dec. Anal. Calcd for C 14 H 15 N 5 : 

C, 66.38, H, 5.97; N, 27.65. Found: C, 66.05; H, 6.04; N, 27.89. 

Example 29 

2 f 4-Dlamlno-5-(5-methoxy-l-methyl-3-indolylmethyl)pyrimldine 

A. 3-Ardllno-2-(5-methoxy-l-methyl-3-indol^^ 

The title compound was prepared from 5-methoxy-l-methylindole-3-carboxaldehyde 
(S.Misztal, Pis8ert.Pharm.Pharmacol. , 1972, 24, 509) and 3-anilinopropionitrile 
by the procedure of Example 28 A (71%); the structure was confirmed byVl-NMP. 

B. 2>4-Diamlno-5-(5-methoxy-l-methyl-3>irriolvlmethylbyrimidine 

The product of Example 29A was used In the procedure of Example 28B to 

give the title compound (49%) mp 195-198° dec. Anal. Calcd for C 15 H 17 N 5 0.1/4 

KjO. C, 62.59; H, 6.13; N, 24.33. Found: C, 62.48; H, 6.12, N, 24.29. 
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Example 30 

2,4-Diamin o-5-(3-benzo/b7thlenvlmethyl)pvrlmldinB 

A. 3-Anilino-2-(3-ben2o/li7thienvlmethvl)acrvlonitrile 

The title compound was prepared from thianaphthene-3carboxaldehyde (W.J.King 
and F.F.Nord f J.Orq.Chem. 1948, 13, 635) and 3-anilinopropionitrile by the 
procedure of Example 28A (29%); mp 168-170° dec. Anal. Calcd for C lfl H 14 N 2 S: 
0a HjO: C, 73.99; H, 4.90} N, 9.59; S, 10.97. Found: C, 74.03; H, 5.21; N, 9.59; 
S, 11.01. 

B « 2.4-Dlamlno -5-(3-ben2o/b7thienvlmethyl)pvrimidinB 

The title compound was prepared from 3-anilino-2-(ben2o/b/thienylmethyl)-acrylonitrUe 
by the procedure of Example 28B (80%); .mp 220-222°; the structure was confirmed 
by "Vl-NMR. Anal. Calcd for C^H^St C, 60.91; H, 4.72; N, 21.86; S, 12.51. 
Found: C, 61.04; H, 4.78; N, 21.79; S, 12.56. 

Example 31 

Preparation of 2 l 4-Diamino-5-(C6 t 7-dimethoxvben 2 oZb7thien-4-vl)methyl) P vrimidin e 
A - 1.2-Dimethox y-3-(2.2-dietho)(vethvlthiofcen? R nP 

To a flask equipped with addition funnel, Gooch tube, thermometer, condensor, 
and nitrogen inlet, was added 6.71 g (0.04 mol) of veratrole in 75 ml of dry 
tetrahydrofuran. A solution of n-butyl lithium (27.5 ml, 0.044 mol), 1.6 M 
in hexane, was added dropwise over a 20 minute period at room temperature. 
The mixture was stirred for two hours, and chilled to 5°C, followed by the 
addition of 1.41 g (0.044 mol) of sulfur from an Elenmeyer flask attached to 
the Gooch tube. The mixture was allowed to reach room temperature and 
stirred for 30 minutes, followed by the addition of 6.62 ml (0.044 mol) of bromo- 
acetaldehyde diethyl acetal. This mixture was allowed to stir at room temperature 
for three hours, and then heated at 80° for 17 hours. The reaction mixture 
was then added to 100 ml of water. The tetrahydrofuran layer was separated 
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and evaporated. There remained 11.9 g of dark brown oil, which was purified 
by column chromatography on silica gel, using heptane:dichloromethane/l A, 
then dichloromethane, then chlorof ormrmethanal/19il, which gave 5.47 g (48%) 
of compound A as an oil. Anal Calcd for C 14 H 22 S0 4 : C, 58.72; H, 7.74; S, 
11.20. Found: C, 58.61; H, 7.79; S, 11.27. MS: 286 (M + ). NMR, (CDClj) 1.17 
(tr, 6,( CH 2 OH 3 ) 2 >, 3.08 (d, 2, O^CH); 3.58 (d-qt, 4, (OCHjMe^); 3.82 (d, 
6, (OMe) J 4.64 (tr, 1, CHgCH); 6.91 (s plus sh, 3, Ar). 

B. 6.7-DimethoxybenzoA7thIophene 

To 2.04 g (7 J. mmol) of compound A 30 ml of dioxane was added 0.5 ml of concentrated 

suif uric acid, in a nitrogen atmosphere. The mixture was heated at 100°C 

for 1.5 hours, followed by the addition of 0.3 ml more of concentrated sulfuric 

add. After heating for an additional hour, the mixture was cooled, followed 

by the addition of 50 ml of water. The mixture was neutralised with concentrated 

ammonium hydroxide and extracted into dichloromethane, followed by drying 

over magnesium sulphate, and removal of the solvent. The product was purified 

by column chromatography on silica gel, using hexane:dichloromethane/2:l, 

which resulted in the separation of 1.02 g (60%) of product B as an oil. Anal. 

Calcd for C 10 H 10 O 2 S: C, 61.83; H, 5 J9; S, 16.51. Found: C, 61.91; H, 5.25; 

S, 16.41. MS: 194 (M+), 179 (M-Me). NMR (CDClj): £ 3.93 (s, 3, OMe); 

4J)3 (s, 3, OMe); 7.06 (d, 1, ArH, 3 = 8.6)3 7.25 (d, 2, CH=CH, J = 5-6); 7.48 

(d, 1, ArH, J = 8.6 Hz). 

C. 2,4-Diamino-5- ((6J-dimethoxybenzo/h7thien-4-yl)methyl) pyrlmidine 

A mixture of 0.45 g (2.3 mmol) of product B and 0.32 g (2.3 mmol) of 2,4-diamlno- 

5-hydroxymethylpyrimi(fine was added to 10 ml of glacial acetic acid and 0.4 

ml (4.6 mmol) of concentrated hydrochloric acid, and refluxed for 6 hours. 

The solvents were evaporated, 50 ml of water was added, and the mixture was 

neutralised with concentrated aqueous ammonia to about pH 9. The product 

was extracted into dichloromethane:methanoI/3d. three times using 50 ml portions, 

followed by drying over MgSO^, filtration, and evaporation of the solvents. 

The residue, 0.53 g, was purified by column chromatography on silica gel, using 

hexane:dichloromethane/l:l, dichloromethane, and then dichloromethane:methanol/9:l 

and 5:1. A 0 J9 g fraction of recovered starting material (B) was recovered, 
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and 0.22 g of a mixture containing the title compound as ascertained by NMR 
spectroscopy. The mixture was separated by fractional crystallisation from 
methanol. After separating the least soluble fraction, the more soluble fraction 
was concentrated and allowed to stand overnight. A crystalline product was 
isolated with a mp of 230-231°. This was shown to be essentially a single substance 
by NMR spectroscopy; the pyrimidylmethyl attachment was found to be in 
the benzene ring, since there was a loss of one of the ortho-coupled protons 
with a J value of 8.6, whereas the pair of doublets from the thiophene ring 
remained (J » 5.44 Hz). Nuclear Overhauser NMR studies led to the assignment 
of the title structure (CI) as the 4-substituted isomer. NMR (Me 2 SO-d fi ) £ 3.84 
(s, 3, 7-OMe)j 3.89 (s, 5, 6-OMe plus CH,); 5.72 (br, s, 2, pyrimidine m^, 
6.23 (br, s, 2, pyrimidine NH^, 7.05 (s, 1, Ar H-5); 7.34 (s, 1, pyrimidine H-6); 
7.39 (d, 1 Ar H-3, J = 5.44 Hz); 7.55 (a, 1, Ar H-3, J = 5.44 Hz). Irradiation 
of the singlet at 3.89 ppm (6-OMe plus O-y resulted in NJOJE. enhancements 
for K3), K5), and H6% indicating that this is the desired compound. 

Example 32 



2,4-Diamlno-5-((6.7-dime thoxybenzo/b7thleno-4-vl>nethvl)pvrimidina 

A ' 3-(2.2-dieth oxvethvlthio)-4.5-diemethoxvbenzaldehYdB 

Morpholine (2.61 g, 0.03 mol) and 50 ml of dry tetrahydrofuran were placed 
in a flame-dried three neck flask under nitrogen, and chilled to -70°C. Then 
n-butyl lithium (20.6 ml, 0.033 mol, 1.6 M in hexane) was added dropwise via 
an addition funnel, keeping the temperature at -70°. Then 5-bromo-3,4-dimethoxy- 
benzaldehyde dissolved in 25 ml of tetrahydrofuran was added slowly, end then 
the reaction was stirred for 1 hour at -50°. A second equivalent of n-butyl 
lithium (20.6 ml, 0.033 mol) was then added, followed by sulfur (1.06 g, 0.033 
mol) via a Gooch tube, and the reaction was stirred for 1 hour. Then the reaction 
was poured onto cold water, ecidified to pH 5 with 1 N hydrochloric acid, and 
extracted with ethyl acetate and evaporated to give 3.35 g (56% yield) of crude 
3,4-dimethoxy-5-mercaptobenzaldehyde. 

The crude mercaptobenzaldehyde from above (2.78 g, 14 mmol) was slurried 
in 1.25 ml of absolute ethanol under nitrogen. The sodium methylate (0.82g, 
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15.4 mmol) was added, the reaction was stirred 10 minutes, followed by the 
addition of 2.69 g (14 mmol) of bromoacetaldehyde-diethylacetal. The reaction 
was reluxed overnight, poured into water, and extracted with ethyl acetate 
and evaporated to give 2.77 g of an orange oil. This was purified on a silica 
gel column eluted with hexane;ethyl acetate/l9:l to give 1.5 g of the title 
compound. NMR: (Me 2 SO-d 6 ) & 1.16 (tr, 6, Me 2 ), 3.19 (d, 2, SCH 2 ), 3.63 (double 
quartet, 4, (OH 2 Me) 2 ), 3.88 (s, 3, OMe), 3.94 (s, 3, OMe), 4.69 (tr, 1, OH-CH 2 ), 
7.43 (d, 1, Ar), 7.56 (d, 1, Ar), 9.91 (s, 1, CHO). Anal. Calcd for CjjH^OjS: 
C, 57.30; H, 7.05} S, 10.20. Found: C, 57.40; H, 7.05} S, 10.13. 

B * 2«*-Ptamino- 5-(3-(2,2-diethoxyethd^^ 

The aldehyde from above was converted to 2-(3-2,2-cfiethoxyethylthio)-4,5-dimethoxy- 

benzyl)-3-anilinoacrylonitrile with anilinopropionitrile and sodium methylate 

In dimethyl sulfoxide on a 2.5 mmol scale in the same manner as in Example 

No.28A. The crude product from this reaction was condensed with guanidine 

hydrochloride and sodium methylate in ethanol as in Example 28B to give the 

crude prodjct. After purification on a silica gel column eluting with ethyl 

ecetate:methanol/9:l to give 0.51 g (62% yield), followed by recrystallisation 

in 30% ethanol/water 0.15 g of the title compound was obtained, mp 117-118°. 

NMR: (CDC1 3 ) 8 1.19 (tr, 6, Me 2 ), 3.07 (d, 2, SO^CH), 3.61 (double quartet, 

4, (CH 2 Me) 2 ), 3.79 (s, 3, OMe), 3.83 (s, 3, OMe), 4.53 (br, s, 2, NHj), 4.63 (tr, 

1, SO^CH), 4.68 (br, s, 2, NH 2 ), 6.52 (d, 1, Ar), 6.75 (d, 1, Ar), 7.76 (s, 1, pyrimidine-H 6 ). 

Anal. Calcd for C 19 H 28 N 4 0 4 S: C, 55.86} H, 6.91; N, 13.71; S, 7.85. Found: 

C, 55.82; H, 6.92} N, 13.69; S, 7.87. 

C. 2,4-Piamlro- 5-((6.7-dlmethoxybenzo^ 

The product from section B above (0.31 g, 0.75 mmol) was refluxed in 25 ml 
of water and 5 ml of ethanol under nitrogen, to which was added 0.6 ml of 
concentrated sulfuric acid in 0.2 ml portions at 0, 3/4 hour, 1.5 hour, and then 
heated for J hour longer. The reaction was neutralised to pH 9.5, extracted 
with methylene chloride:methanol/3:l, and evaporated. The crude product 
was purified on a silica gel column eluting with 3% methanol in methylene 
chloride to give 0.045 g of product. NMR: (Me 2 SO-d 6 ) £ 3.84 (s, 3, OMe), 
3.89 (s, 3, OMe), 5.68 (br, s, 2, NH 2 ), 6.17 (br, s, 2, NHL,), 7.05 (s, 1, Ar), 7.35 
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(s, 1, pyrlmidine-H 6 ), 7.39 (d f 1, thieno-H, J=5.5 Hz), 7.55 (d f 1, thieno-H, 
J=5.5 Hz). MS 316 (M + ). Anal. Calcd for C^H^N^S: C, 56.95; H, 5.10} 
1ST, 17.71. Found: C, 56.88; H, 5.14; N, 17.62. 

A sample from a larger scale reaction was recrystallised as the hydrochloride 
salt from absolute ethanol to give title compound hydrochloride, mp 280-283°C. 
Anal. Calcd for C 15 H 16 N 4 0 2 S.HCb C, 51.06; H, 4,86; N, 15.88. Founds C, 
50.96; H, 4.91; N, 15.81. 

Example 33 

2,4-Diamlro-5-(4-quinolylmethylbyrimidine 

A. 3-Anilino>2-(4-quinolylmethyl)acrylonltrile 

To a solution of 1QJQ g (0.064 mole) of 4-quinolinecarboxaldehyde and 10.67 
g (0.073 mole) of 3-anilinopropionitrile in dimethylsulf oxide (25 ml) was added 
a solution of 3.44 g (0.064 mole) of sodium methoxide in methanol (25 ml). 
The solution was heated to reflux and the methanol was allowed to distill off. 
After heating f or 1 hour, the reaction was cooled, diluted with water (100 ml) 
and gummy solid separated. This was triturated with methylene chloride (100 
ml) to give the title compound (1.47 g 8%). The structure was confirmed by 
NMR spectrometry. 

B. 2 t 4-Dlamiro-5-(4-winolylmethyl)pyrlmidre 

To 11 ml of an ethanolic guard (fine solution prepared from 0.62 g (6.5 mmol) 
of guanicfine hydrochloride and 0.36 g (6.7 mmol) of sodium methoxide was 
added 1.47 g (5.2 mmol) of 3-anUino-2-(4-qidnolylmethyl)acrylonitrile. The 
solution was heated under reflux far 2 hours and then 11 ml of 2-methoxyethanol 
were added. The internal temperature was allowed to gradually increase to 
128° by distillation of the ethanol, after which it was heated at this temperature 
for 1 hour. The reaction was cooled and the solid that precipitated was collected 
and recrystallised from 95% ethanol in the presence of hydrochloric acid giving 
the dihydrochloride of the title compound, 1.27 g (75%); mp F300° dec. Anal. 
Calcd for C 14 H 13 N 5 .2HC1: C, 51.87; H, 4.66; N, 21.60; 
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Example 34 

2,4->Dlamino-5-(4->i8oquinolylmethyl)pyrimidine 

A. 3>Aniltno-2-(4-i8oquinolylmethyl)acrylonltrile 

To a solution under nitrogen of 3.18 g (21.7 mmol) of 3-anilinopropionitriie 
in 10 ml of dimethylsulf oxide was added 1.17 g (21.7 mmol) of sodium methoxide. 
The resulting suspension was stirred for 5 minutes, then 3.1 g (20 mmol) of 
4-isoquinolinecar boxy aldehyde (J3 .Worn mack, T.G.Barbee, Jr., DJ.Thoennes, 
M.A.McDonald and D£ Pearson, ^Heterocyclic Chem. , 1969, 6, 243) was added 
and the mixtia-e was heated at DO 0 for 30 minutes. The reaction was cooled, 
diluted with a 30:1 mixture of watenethanol and the gummy solid that separated 
was collected, dissolved in ethyl acetate, washed twice with water, dried over 
anhydrous magnesium sulfate and concentrated to an oily solid. This was triturated 
with methylene chloride- ethyl acetate to give 0.94 g (17%) of the title compound. 
The structure was confirmed by NMR and IR spectrometry. 

B. 2^4-Diamlno-5-(4-i8oquinolylmethyl)pyrimidine 

The title compound was prepared from 3-anilino-2-(4-isoquinolylmethyl)acrylonitrile 
following the procedure of Example 33B (86%). An analytical sample was obtained 
by recrystailisation from ethanol-2-methoxyethanol; mp. Anal . Calcd for C^H^jN^: 

C. 66.92; H, 5.21; N, 27.87. Found: C, 66.77; H, 5.27; N, 27.80. 

Example 35 

Preparation of 6-Bromo-4 t 8-dimethyl-2-(lH)-quinolinone 

Part 1 To a stirred solution of 20 g (0.107 moles) of 4-bromo-2-methylaniline 
in 25 ml of toluene was added 9.0 g (0.107 moles) of diketene. The solution 
was refluxed for 2 hours. The toluene was removed in vacuo and the residue 
cfissdved in O^CL,. The organic solution was extracted with 2 x 250 ml portions 
of IN HC1, washed with 300 ml of water, and dried over MgSO^. Removal 
of the CH 2 C1 2 left 24.79 g (85.4%) of the product N-(4-bromo-2-methylphenyl)-3- 
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-oxobutyramide. The product was recrystallised from ethanol/water to yield 
24.0 g (82.6%) of yellow crystalline material with an R p = .38 on silica with 
1% CHjOH In CH 2 C1 2 eluent. The product was used directly in the preparation 
of the 6-bromo-4,8-dimethyl-2(lH)-quinoIine without further purification 
or analysis. 

Part 2 A mixture of 24.0 g (.0888 moles) of the product above in 80 ml 
of concentrated H 2 SO^ was heated at 95° (H 2 0 bath) for 1$ hours. The resulting 
mixture was cooled to room temperature and poured onto ice. The tan solid 
that formed was collected and washed repeatedly with H^O and dried in vacuo 
at 100°C. The product was recrystallised from hot DMF to yield 13.62 g (60.8%) 
of tan crystals, n\jp. = 246-250°C, R f = 0.25 on silica TLC with 1% CHjOH 
in CHjClj eluent. Elemental analysis as calculated for CjjHjgBrNO, M.W. 
252.118: 

Calc: C, 52.41; H, 4.00; N, 5.56 Br, 31.70 
Found: C, 52.37; H, 4.05; N, 5.54 Br, 31.63. 

Preparation of 6^romo-2-chIoro-4,8-dimethylquinollne 

A solution of 13.52 g (0.054 moles) of 6-bromo-4,8-dimethyl-2(lH)-quinolinone 
In 60 ml of POCIj under N 2 was refluxed for 5.5 hours and then cooled to yield 
a yellow precipitate. The solid was collected and washed in ice water to remove 
POClj. A white crystalline product resulted, weight 9.38 g. The initial filtrate 
was poured onto a vigorously stirring slurry of concentrated NH^OH and ice 
to generate a tan solid, weight 4.52 g. The overall % yield for the reaction 
was 100%. The first product isolated was sent for elemental analysis, m.p. 
168.5-170.5°C, and showed an R f = 0.78 on silica TLC with 4d/hexane:ethyl 
acetate eluent. Elemental analysis as calculated for C^H^ Br CI N, M.W. 
270.563: 

Calc: C, 48.83; H, 3.35; N, 5.18; Br, 29.53; Cl f D.10 
Found: C, 48.71; H, 3 .39; N, 5.17; Br, 29.48; CI, 13.08. 
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Preparation of 6-»Bromo-A,B-dimethyI>2-(morpholin-l-yl)quinoltne 

A solution of 3*0 g (0.011 moles) of 6-bromo-2-chIoro-4,8-dimethylquinoline 
in 30 ml of morpholine under N 2 was refluxed for 2.5 hours. The solution was 
cooled to yield 2 crops of white crystals, weight 3,50 g (98J%). The product 
showed an R f = 0.38 on silica TLC with CH 2 C1 2 eluent. The first crop was 
sent for elemental analysis, m.p. = 155-58°C. Elemental analysis as calculated 
for C 15 H 17 Br N 2 0, M.W. 321.225: 
Calc: C, 56.09; H, 5.33; N, 8.72; Br, 24.88 
Found: C, 56.09; H, 5.35; N, 8.69; Br, 24.94. 



Preparation of 4,8-Dimethyl-2>(morpholin>l-yl)-6«quinolinecarbaldehyde 

To a stirred solution of 0.70 g (0.00218 moles) of 6-bromo-4,8-dimethyl-2-(morpholin-l- 

-yl)-quinoline in 30 ml of freshly distilled Ti-F under N 2 at -78°C was added 

2.81 ml (0.00450 moles) of 1.6 M nBuLi dropwise over a 5 minute period. The 

solution was stiiTed far 10 minutes and 0.36 ml (0.00470 moles) of freshly distilled 

DMF was added in one portion. The reaction solution was continued to stir 

at -78°C for 30 minutes and then poured onto 10 ml IN HC1 and ice to quench 

the reaction. The acidic solution was extracted with 3 X 25 ml portions of 

CH 2 C1 2 . The organic extract was washed with H 2 0 and dried over MgSO^. 

After the solvent was removed under vacuum, the crude product, weight 0.45 

g (76.3%), was cfissolved in approximately 10 ml of 2Dd/CH 2 Cl2: EtOAc, placed 

on an 8 inch silica flash column, and eluted with the solvent. The desired product 

showed a brightly fluorescent spot of R f = 0.35 on TLC with 20:l/CH 2 Cl 2 £tOAc. 

The flash column fractions containing this R^. were collected and combined 

to give 0.35 g (59.3%) of product. A portion of this product was recrystallised 

from absolute EtOH to yield light yellow crystals with a m.p. s 161.5-162.5°C 

and * single spot on TLC with R f = 0.35. Elemental analysis as calculated 

for C 16 H 18 N 2 0 2 , M.W. 270.333: 

Calc: C, 71.09; H, 6.71; N, 10.36 

Found: C, 70.93; H, 6.73; N, 10.31. 
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Preparation of 2,4-Diamlno-5-(4.S- dimethvl-2-morpholln-l-yl-6- q uinollnvlmethvl)- 
pyrimidine 

Part_l To a stirred solution of 0.95 g (100351 moles) of 4,8-dimethyl-2-(morpholin-l- 

-yI)-6-quinoline-carbaldehyde and 0.54 g (0.00396 moles) of 3-anilinopropionitrile 

in 12 ml dry DMSO under N £ was added 0.21 g (0.00386 moles) of sodium methoxide 

in one portion. The temperature of the reaction mixture was raised to 100°C 

and maintained with stirring under N 2 for 2 hours. The solution was then poured 

onto approximately 50 g ice and stirred to yield tan crystals. The crystalline 

product was collected and washed with several portions of H 2 0. The crude 

product was recrystallised from absolute ethanol to yield 4 crops of light yellow-tan 

crystals, weight 0,76 g (54.3%). The first of these crops, weight 0.58 g (41.4%), 

m.p. = 192-96°C, showed two predominant spots on TLC with 2d/hexane£tOAc 

of R f 's 0.41 and 133. The later 3 crops contained these same R f 's plus another 

spot of R f a 0.57. NMR indicated the expected product. No further purification 

was performed on the product. 

Part2 To a solution of 164 g (0.00161 moles) of the product from the 
previous step in 70 ml absolute EtOH under N 2 was added a guanidine solution 
obtained by reaction of 0.46 g (0,00482 moles) of guanidine hydrochloride and 
0,43 g (.00805 moles) of sodium methoxide (with NaCl removed by f iltration). 
The resulting solution was refluxed while being monitored by TLC. After 4 
hours the reaction did not appear to be generating any further product and 
therefore 0.15 g (1 equivalent) of guanidine hydrochloride and 0.13 g (1.5 equivalent) 
of sodium methoxide were reacted in 5 ml absolute EtOH, the NaCl removed, 
and the resulting solution added to the reaction. The reaction was then refluxed 
an additional 1.5 hours with little or no detectable change in the amount of 
product as determined by TLC The solvent was removed in vacuo to leave 
a red-orange residue which was dissolved in 10a/CH 2 Cl 2 :CHjOH, placed on 
a silica flash column (12 inches), and eluted with like solvent. Fractions containing 
material of R f = 134 on TLC were combined to give 0.25 g product (42.4%), 
m.p. = 225-233°C. This product was repeatedly recrystallised from absolute 
ethanol with decolourising carbon to remove a minor yellow component of 
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r = 0.25 which could not be eliminated by the chromatographic procedure. 
The final product was a whlto crystalline material, weight 0.013 g (2.20%), 
m.p. » 248-51°C, and a single spot on TLC. Elemental analysis as calculated 
for C 20 H2 4 N 6 O, M.W. 364.473: 
Cala C, 65.91; H, 6.64} N, 23.06 
Found: C, 63.19; H, 6.50 N, 22.04 
NMR is consistent with structure. 
Example 36 

2.4^LLamiix>-5- (2-getixw-4-^ne1±y^^ 
N-(3-Bromophenvl)-3- oxobutvramlde 

To a heated (80°C, oil bath temperature) solution of 20.00 g (0J.2 M) of m-bromo- 
anlline in 200 ml of dry toluene was added dropwlse over a period of 30 min. 
12 g (0J4 M) of diketene in 100 ml of dry toluene. When the addition was completed, 
the reaction mixture was brought to reflux for 5 hours. The toluene was then 
removed in vacuo, resulting In a yellow solid. Recrystallisation from toluene 
efforded 14.70 g (48%) of product as light pink crystals: m.p. 94-95°C; NMR 
(Me 2 SO-d 6 ) 8 U.10 (br s, 1 H), 7.95 (dd, 1 H, J = 2 Hz), 7.65-7.15 (m, 3 H), 
3.55 (s, 2 H), 2.20 (s, 3 H). 

Anal. Calcd. for C 10 H 10 BrNO 2 : C, 46.90; H, 3.94; N, 5.47; Br, 31.20. 
Found: C, 47.02; H, 3.95; N, 5.44; Br, 31.11. 



2-Hvdroxv-4-methyl-7-bromooulnollne 

6.65 g (26.00 mM) of N-(3-bromophenyl)-3-oxobutyramide was heated in 30 mL 
of cone, sulfuric acid to 120°C (olj bath temperature) for 1.5 hours. The reaction 
mixture was then poured Into ice, whereby precipitate was formed. This was 
filtered and washed repeatedly with water. After drying, It was recrystallised 
in 95% ethanol, providing 5.21 g (84%) of the product as a white solid: mp 275-276°C; 
NMR (Me 2 SO-d 6 ) 8 11.65 (br s, 1 H), 7.60 (d, 1 H, J = 9 Hz), 7.45 (d, 1H, 3 
= 2 Hz), 7.30 (dd, 1 H 0 « 9, 2 Hz), 6.70 (d, 1 H, J = 1 Hz), 2.35 (d, 3 H, J = 
1 Hz). 

Anal. Calcd. for C^HgBrNO: C, 50.45; H, 3.37; N, 5.88; Br, 33.56. 
Found: C, 50.46; H, 3.39; N, 5.84; Br, 33.56. 
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2-Chloro-4-methyl-7-bromoouinoline 

5.00 g of 2-hydroxy-4-methyl-7-bromoquinolirte was refluxed in 50 ml of phosphorus 
oxychloride for 2 hours. The reaction mixture was then poured into a mixture 
of ice and cone ammonium hydroxide. The precipitate resulting from this 
treatment was filtered and then washed repeatedly with water. It was then 
taken up in 95% ethanol and heated. Undissolved impurities were filtered, 
and the f iltrate was allowed to crystallise. 3.82 g (71%) of the product was 
obtained as white crystals: mp 73-74°C; NMR (Me 2 SO-d fi ) g 8.17 (d, 1 H, J 
= 2 Hz), 8.10 (d, 1 H, J = 9 Hz), 7.75 (dd, 1 H, J = 9, 2 Hz), 7.55 (d, 1 H, J = 
1 Hz), 2.70 (d,3H,J=l Hz). 

AnalCalcd. for C^H^iClM: C, 46.82; H, 2.75; N, 5.46. 
Found: C,46.85; H, 2.79; N, 5.42. 

2-Methoxy-4-methvl-7-bromoQuinoline 

A mixture of 3.00 g (12.00 mM) of 2-chloro-4-methyI-7-bromoquinoiine and 

0.63 g (12.00 mM) of sodium methoxide was heated to reflux in 30 ml of dry 

methanol for 48 hours. The methanol was then removed in vacuo, and the resultant 

concentrate was taken up in methylene chloride. This methylene chloride 

solution was washed repeatedly with saturated sodium chloride. After drying 

MgS0 4 ), solvent removal, and recrystallisation from toluene, 2.63 g (87%) of 

the product was obtained as white crystals: m.p. 58-60°Q NMR (Me 2 SO-d 6 ) £ 7.80 

(d, 1 H, 3 = 9 Hz),7.85 (d, 1 H, 3 = 2 Hz), 7.55 (dd, 1 H, 3 = 9, 2 Hz), 6.80 (d, 

1 H, 3 = 1 Hz), 3.80 (s, 3 H), 2.55 (d, 3 H, 3 = 1 Hz). 

Anal. Calcd. for C u H in BrNO: C, 52.40; H, 4.00; N, 5.56; Br, 31.70. 

Found: C, 52.25; H, 4.00; N, 5.51; Br, 31.59. 
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2-MBthoxv-A-methvl-7-aulnollnecarbaldehvde 



In a 50 ml flame-dried 3-neck round-bottom flask was dissolved under nitrogen 
atmosphere 1.50 g (5.90 mM) of 2-methoxy-4-methyl-7-bromoquinollne in 
20 ml of freshly distUled THF. This THF solution was then cooled to -76°C 
(dry ice/acetone), followed by the dropwise addition (via a syringe) of 7.65 
ml of n-BuU (L56 M of n-BuLi in hexane). After stirring for 5 minutes 1.26 
ml (16.00 mM) of dry N,N-dimethylf ormamide was added via a syringe. The 
reaction mixture was then brought to -20°C. Water was slowly added, then 
IN HCL Following ether extraction and recrystallisatlon from toluene, 0.90 
g (76%) of the product was obtained as a white solid: mp 111-112°C; NMR 
(Me,SO-d 6 ) g 10.24 (s, 1H), 8.37 (d, 1 H, 3 = 2 Hz), 8.15 (d, 1 H, J = 8 Hz), 
7.85 (dd, 1 H, J « 8, 2 Hz), 7.08 (or. s, 1 H), 4.00 (s, 3 H), 2.65 (d, 3 H, J = 1 
Hz). 

Anal. Calcd. for C^HjNOjt C, 71.62? H, 5.51; N, 6.96. 
Found: C, 7L48; H, 5.55; N, 6.92. 

2-(2-Methoxv-4-methvl-7-ouinolvlmethy n-3-anmnoacrvlonltrile 

To a stirred mixture of 0.65 g (3.20 mM) of 2-methoxy-4-methyl-7-qulnoUnecarbaldehyde 
and 0.52 g (3.50 mM) of anUlnoproplonitrlle In 10 ml of dry dimethyl sulfoxide 
was added In one portion 0J.9 g (3.50 mM) of sodium methoxide. The resultant 
mixture was then heated to 90-95°C (Internal temperature) for 2 hours after 
which the dimethyl sulfoxide was removed in vacuo, Addition of distilled water a ^ 
to the resultant concentrate resulted In a brown precipitate. This was filtered, 
washed repeatedly with water and air-dried. Recrystallisatlon from absolute 
ethanol resulted In 0.49 g (46%) of product as a light brown solid? m.p. 170-172°C, 
Anal. Calcd. for C n H 19 N 3 0: C, 76.57; H, 5.81? N, 12.76. 
Found: C, 76.34; H, 5.83; N, 12.60. 
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2.4-PlBmln o-5-(2-methoxy-A-methvl-7-quinolvlmethyl)pvrimidine 

0.17 g (1.82 mM) of guanicfine hydrochloride and 0.13 g (2.44 mM) of sodium 

methoxide were stirred for 5 minutes under a nitrogen atmosphere. The sodium 

chloride salt formed was then filtered and the filtrate was added to a round-bottom 

flask containing 0.20 g (0.61 mM) of 2-(2-methoxy-4-methyl-7-quirK)lylmethyl)-3-anilino- 

acrylonitrile. This resultant mixture was heated to reflux for overnight. An 

equimolar amount of guanidine as above (after treatment with sodium methoxide) 

was further added and the reaction mixture was refluxed for an additional 

24 hours. The absolute ethanol was then removed in vacuo. To the resultant 

concentrate was added methanol/water (9*1). Brown precipitate was formed. 

This was collected and dried. Following two flash column chromatographies 

(20-26 g of silica gel, 230-400 mesh, methylene chloride : methanol - 9:1), 

0.025 g (14%) of the product was obtained as an off-white solid: m.p. 205-206°C} 

NMR <Me 2 SO-d 6 )£ .7.90 (d, 1 H, J = 8.50 Hz), 7.65 (s, 1 H), 7.60 (d, 1 H, J = 

2 Hz), 7.35 (dd, 1 H, J = 8.50, 2 Hz), 7.85 (d, 1 H, J = 1 Hz), 6.16 (br s, 2 H), 

5.76 (br s, 2 H), 3.92 (s, 3 H), 3.79 (s, 2 H), 2.57 (d, 3 H, J = 1 Hz). 

Anal. Calcd. for C 16 H 17 N 5 0.3/5 HjO: C, 62.77? H, 5.99; N, 22.88. 

Found: C, 62.88; H, 5.96; N, 22.91. 
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Exam ple 37 Tablets 

Ingredient Amount per tablet (mg) 

Single Active Ingredient Combination 



2,4-Diamlno-5-(6 1 7-dimethoxy- 
2-methyl-4-benzofuranylmethyl) 

pyrimidine 100.0 80.0 

Sulfamethoxazole — 400.0 

Lactose 84.0 400.0 



Potato starch, dried 14.3 18 -0 

Magnesium atearate 0.7 1*0 



Polyvinylpyrrolidone 1-0 

The ^-dlamlno-S-C^-dlmetixjxy-Z-methyl^-benzofuranylmethylJpyrlmidine, 
lactose and potato starch (and siif amethoxazole in the combination formulation) 
are mixed together and then granulated with aqueous polyvinylpyrrolidone. 
The granules are dried, mixed with the magnesium stearate and then compressed 
to produce tablets weighing 200 mg each (ingle active ingredient) or 600 mg 
each (combination). 
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Example 38 Tablets 

« 

Ingredient Amount per tablet (mg) 

Single Active Ingredient Combination 



2,4-Diamino-5-(l-methyl-3- 

IndolylmethyO-pyrimidine 100,0 80.0 

Sulfisoxazole ... 160.0 

Lactose 149,0 79.0 

Corn starch 149.0 79.0 

Stearic acid 2.0 2 .0 



The ingredients are thoroughly mixed and then loaded into hard gelatin capsules 
containing 400 mg each. 
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Example 39 

2 T ft-Dlamlno-S-(l«2»dihydro-2.2.»-trlmethvl-6(lH)qu inolvlmethvl>pvrlmldine 
dlhvdrochloride 

l,2-Dihydro-2,2,4-.trlmethylqulnollne (1.73 g, 10 mmol) was treated by the 
method of Example 1 with 2,4-diamlno-5-hydroxymethylpyrimidlne and worked • 
up in the same manner. The crude product was purified on a silica gel column 
elutlng with methylene chloride:methanol/19:l, followed by recrystallisatlon 
in ethanol with 2 equivalents of hydrochloric acid to give the title compound; 
mp 260-264°. Anal. Calcd. for C 17 H n N 5 . 2HC1.* Hp C, 54.12; H, 6.41; 
N, 18.56. Foundi C, 54.48; H, 6.51; N, 18.17, 

Example 40 

2.4-Diamino-5-(1.2.3.4-tetrahvdro-l-QUinolvlmethvlbvrimidine 

To a solution of 1,2,3,4-tetrahydroquinoline (2.72 g, 20.4 mmol) in ethanol 
(25 ml) was added 2,4-diamlno-5-bromomethylpyrimidine hydrobromide (2.00 
g, 5.1 mmol from elemental analyses and J H-NMR) (L.T.Weinstock, D£. OBrlen 
and C.C. Cheng, J.Med.Chem.1968, 11, 1238). The mixture was stirred at 25° 
for 18 hours. The resulting tan precipitate (1.55 g) was slurried with concentrated 
ammonium hydroxide (2 ml)- methanol (25 ml) and chromatographed on a silica 
gel column. Elution with CH 2 Cl 2 sMeOH/7:l gave a white Bolid (0.65 g). Recrystall 
Isation from 95% ethanol gave the title compound as a white solid (0.47 g, 
36%>, mp 214-215° dec. Anal. Calcd. for C^Hj^t C, 65,86; H, 6,71; N, 27.43. 
Found: C, 65.61; H, 6.84; N, 27.52. , 

Example 41 

2.4-Dlamlnp-5-(4-quinolvlmethvl)pvrlmldinedlhvdrochlorldB 

The procedure wed was that of R.A. Swarlngen, 3r., D^\.YeoweU, O.C.Wl3owaty, 
H.A£1 Sayad, E.L5tewart, and M.E.Darnof all, J.Org.Chem.1979, 44, 4825. 
Quinollne 4-carboxyaldehyde (30.0 g, 0.187 mole), ethylcyanoacetate (21.2g, 



A3R/0AH/21st April, 1983 



-64- 

0096214 

0.187 mole) and plperidine (0.95 ml) in benzene (75 ml) were refluxed with 
removal of water by a Dean-Stark trap for 1 hour. Solvent was removed and 
the residual white solid dissolved in absolute ethanol (500 ml) and shaken with 
10% Pd/C (1.0 g) under H 2 (50 psi, 345 KPa) for 18 hours. Filtration and evaporation, 
followed by elution from a silica gel pad with methylene chloride, gave ethyl 
(4-quinolylmethyl)cyanoacetate as a pink oil (22.2 g, 47%); the structure was 
confirmed by H-NMR. This material was refluxed in triethyl-orthoformate 
(200 ml) for 6 hours, with slow collection of distillate (about 50 ml collected 
during reflux period). The remaining triethylorthoformate wes evaporated 
and the residual purple oil passed through a silica gel pad eluted with methylene 
chloride to give 2-(ethoxycarbonyl)-2-(diethoxymethyl)-3-(4-quinolyl)propionitrlle 
as a chromatographically homogeneous oil (20.87 g, 67%)} the structure was 
confirmed by H-NMR. 2-(Ethoxycarbonyl)-2-(diethoxymethyl)-3-(4-quinolyl)pro- 
pionitrile (10,0 g, 28.0 mmol), potassium hydroxide (85%, 1.85 g, 28 meq) and 
2-methoxyethanol (100 ml) were refluxed for 1 hour. Guanidine hydrochloride 
(5.35 g, 56.0 mmol) and sodium methoxide (3.02 g, 56.0 mmol) were added and 
reflux continued for an additional 2 hours.- The reaction was evaporated to % 
dryness and the residual solids triturated with water to leave a tan solid. 
Crystallisation from aqueous ethanol with concentrated hydrochloric acid (7 
ml) gave the title compound as pink crystals (6.80 g, 75%); 

Example 42 

A. 4-Bromo-2-methylouinolinB 

2-Methyl-4-quinolinol (19.0 g, 0.119 mole) and phosphoryl bromide (80 g, 0.279 
mole) were heated at 140° with stirring for 3 hours. The resulting black syrup 
was poured into Ice water and the mixture stirred vigorously for 1 hour. The 
pH was adjusted to 10 with sodium hydroxide and the oily mixture extracted 
with methylene chloride (4 x 100 ml). The methylene chloride solution was 
dried (MgSO A ) and evaporated to a black oil mixed with solid (26.8 g). Chromato- 
graphy on a silica gel column eluted with EtOAc:hexanes/l:9 gave 4-bromo-2-bromo- 
methylquinoline as white needles (7.17 g, 20%); mp 92.5-95° dec. Anal. Calcd 
for C 10 H 7 NBr 2 s C » 39 ' 91 * ^ 2 ' 34 ? N» *- 65 ? B r» 53.10. Found; C, 39.88; H, 
2.34; N, 4,59; Br, 53.17. Continued elution with EtOAc:hexanes/85:15 gave 
4-bromo-2-methylquinoline as a pale yellow liquid (14.11 g, 53%); the structure 
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N, 6*31; Bp, 35.98. Found: C, 54.13; H, 3.17; N, 6.27; Br, 35.85. 

B. 2 -Methyl -4 -qui nolinecarbaldchyde 

To a solution of 4-bromo-2-methylquinoIine (4.71 g, 21.2 mmol) in dry tetrahydrof uran 

(50 ml) under nitrogen at -78° was added 1.5M n-butylllthlum in hexanes (13.5 

ml). After 2 minutes, dry dimethylf ormamide (2.0 ml, 25 mmol) was added. 

After an additional 3 minutes at -78°, ethanol (5 ml) was added, followed by 

IN hydrochloric acid. After 5 minutes at 25°, the solution was neutralised 

with sodium hydroxide and extracted with methylene chloride (4 x 50 ml). 

The methylene chloride solution was dried (MgSO^) and passed through a silica 

gel pad to give the title compound as yellow crystals (1.24 g, 34%); mp 72-75°. 

Anal. Calcd for C u H ? NO 1/10 h^O: C, 76.37; H, 5.36; N, 8.10. Found; C, 

76.D; H, 5.44; N, 7.96. 

C. 2^4 r DjarnIno-5-(2-methyl-4>guinolylmethyl)pyrimldine dihydrochloride 

The product of Example 42B was converted to the title compound by the procedure 
of Example 41 in an overall yield of 10%. Crystallisation from 95% ethanol 
with concentrated hydrochloric acid gave off-white crystals; mp>300° dec. 
Anal. Calcd for C^H^Nj^HCL^O: C f 50.57; H, 5.38; N, 19.66; CI, 19.90. 
Found: C, 50.66; H, 5.38; N, 19.71; CI, 19.98. 

Example 43 

A. 4-Hydroxy-7-methoxy-2-trifluoromethylquinoline 

m-Aniridine (12.32 g, 0.100 mole) was added dropwise to a stirred, heated (100°) 
mixture of ethyl-4,4,4-trifluoroacetoacetate (18.41 g, 0.100 mole) and polyphosphoric 
acid (100 ml). The temperature was then maintained at 150° for 1.5 hours. 
After cooling to room temperature, ice-water (300 g) was added cautiously 
with vigorous stirring. The pH was adjusted to 1 with cold 10% sodium hydroxide 
and the precipitate was collected. This solid was dissolved in cold 10% sodium 
hydroxide, except for a trace of dark brown solid which was removed by filtration. 
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The pH of the filtrate was brought to 5 with glacial acetic acid and a tan solid 
(13.91 g) collected. Chromatography on a silica gel column eluted with MeOK«CH 2 
Cl 2 /5:95 gave fractions containing A-hydroxy-5-methoxy-2-trifluoromethylquinoline 
as a pale yellow solid (6.28 g, 27%>, mp 125-127°; the structure was confirmed 
by 13 C-NMR. Anal. Calcd for C^HgNO/yC,!*^? H, 3.32,- N, 5.76; F, 23.44. 
Found: C, 54.30; H, 3.34; N, 5.74; F, 23.34. 

Continued elution of the column gave 4-hydroxy-7-methoxy-2-trifluoromethylquinoline 
as an off-white solid (5.86 g, 24%); mp 253-256°; the structure was confirmed 
by 13 C-NMR. Anal. Calcd for C^gNO^O^KjO: C, 53.54; H, 3.43; N, 5.68; 
F, 23.09. Found: C, 53.69; H, 3.59; N, 5.62; F, 22.81. 

B - 4-Bromo-7- methoxv-2-trifluoromethylqulnoline 

A mixture of 4-hydroxy-7-methoxy-2-trlfluoromethylquinoline (24.6 g, 0.101 
mole) and phosphoryl bromide (41.4 g, 0.144 mole) was maintained at 150-165° 
for 15 minutes and poured over ice. The resulting mixture was extracted with 
methylene chloride and the methylene chloride solution washed with saturated 
aqueous NaHCOj and dried (MgS0 4 ). Evaporation left a grey solid (17.63 g) 
which was chromatographed on silica gel eluted with EtOAc:hexanes/l:3 to 
give the UUe compound as a pale yellow solid (11.79 g, 38%). Sublimation 
at 70-80°/0.25 mm Hg (33 Pa) gave white crystals; mp 120-124°. Anal. Calcd 
for C n H 7 NGBrF f C, 43.16; H, 2.31; N, 4.58; Br, 26.11; F, 18.62. Found: 
C.42.96; H, 2.37; N, 4.54; Br, 25.99; F, 18.57. Continued elution of the column 
gave 4,8-dibromo-7methoxy-2-trifiuoromethylquinoline as a white solid (1.01g, 
3%); mp 85-87°. Anal. Calcd for C^NOBr/jt C, 34.32; H, 1.57; N, 3.64; 
Br, 41.52; F, 14.80. Found C, 34.41; H, 1.57; N, 3.62; Br, 41.43; F, 14.61. 

c « 7-Methoxv- 2-trifluoromethyl-4-ouinolinecarbaldehYde 

A solution of 4-bromo-7-methoxy-2-trifiuoromethylquinoline (11.64 g, 37.4 
mmol) in dry tetrahydrof uran (250 mi) under nitrogen was cooled to -78°. 
A 1.35 M solution of sec-butyllithium in cyclohexane (33.3 ml) was added dropwise 
over 5 minutes with the temperature above minus 65°C Dimethylf ormamide 
(4.3 ml) was added, f oUowed by ethanol (50 ml) and IN hydrochloric acid (112ml). 
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The solution was stirred at 25° for 1 hour, neutralised with sodium hydroxide 
and extracted with methylene chloride (3 x 150 ml). The methylene chloride 
solution was dried (MgSO^) and evaporated to an orange solid (10.5 g). Chromato- 
graphy on silica gel eluted with EtOAc:hexanes/l:4 gave the title compound 
as a yellow-orange solid (5 .33 g, 56%). Sublimation at 90°/0.25 mm Hg (33 
Pa) gave the title compound as a pale yellow powder; mp 135~137°. Anal. 
Calcd for C^HgNFjO^ C, 56.48; H, 3.16; M, 5.49; F, 22.33. Found: C f 56.32; 
H, 3.21; N, 5.41; F, 22.61. 

D. 2 t 4-Diamlno-5^(7-methoxy-2-trlfluoromethyl-4-quinolylmethyl)pyrimidine 

The product of example 43C was converted to the title compound by the procedure 
of Example 41 in an overall yield of 14%. The title compound was crystallised 
from 95% ethanol to give white crystals; mp 256-259° dec. Anal , Calcd for 

C 16 H 14 N 5 F 3 0: C ' 55#01j H ' 4#04j N » 2Q * 05i F ' 15 - 60 - Found; C ' H> ^05; 
N, 19.99; F f 15.44. 

Exa mple 44 

A. 7-Trifluoromethyl-4-qulnolinecarbaldehyde 

4-Bromo-7-trifluoromethylquinoline was prepated from 4-hydroxy-7-trlfluoromethyl- 
quinoline by the procedure of Example 43B In 28% yield, after sublimation 
at 100°/0.2 mm Hg (26 Pa) to give a pale yellow solid; mp 68-70°. The title 
compound was prepared from 4-bromo-7-trifluoromethylquinoline (16.0 g) f 
58.0 mmol) by the procedure of Example 42B. Chromatography on silica gel 
eluted with EtOAc:CH 2 Cl 2 /l:9 gave an off-white solid (3.00 g, 23%); mp 63-64.5°. 
Anal. Calcd for C 11 H fi F 3 NO: C, 50.68; H> 2.69; N, 6.22; F, 25.31. Found: 
C, 58.82; H, 3.06; N, 6,10; F, 25.10. 

B. 2,4-Dlamino-5-(7-trifluoromethyl-4-quirwDlylmethyl)pyrimidine dihydrochloride 

« 

The product of Example 44A was converted to the title compound by the procedure 
of Example 41 in an overall yield of 17%. Crystallisation from 95% ethanol 
with concentrated hydrochloric acid gave a white solid; mp 214-218° dec. 
Anal. Calcd for C 15 H 12 N 5 F ? 2HCl.li H^O: C, 43.44, H, 4.01; N, 16.89; F, 
13.74; CI, 17.10. Found: C, 43.10; H, 3.64; N, 16.69; F, 13.98; CI, 17.13. 
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Example 43 

In vitro Antibacterial Activity of Compound : Compared to Trimethoprim, 
Expressed as MJ.C Compound/MJ.C. Trimethoprim where MJ.C. * Minimum 
Inhibitory Concentration in micrograms/ml.* 



Organism 



Example Nunber 



10 X2 14 20 26 31 



MJ.C 
Tri- 
metho- 
prim. 



Strtptococcus pyogenes 
CN10 



1.0 1.0 0J 



tu oa oj 



SuphylococcuB eureus 
CN491 

Vibrio choleree 
ATCC14035 

Mycobacterium ameg-naUs 
53254 

Salmonella typhosa 
CN512 

EscherieNe coli 
CN314 



SerratSe marc 
CN239B 



KJebtislJa pneumoniae 
CN3632 

Proteus mirebilii 
S24D9 



°* 3 . W 1* 0J 3.0 0.1 



0-3 1.0 0.3 3.0 



0-3 1.0 1.0 3.0 IJ0 



1-0 3-0 1J0 3.0 10.0 



1.0 10.0 3.0 3.0 5.0 



1-0 3.0 1.0 3.0 1.0 



1.0 
1.0 



10.0 
10.0 



1.0 
0.3 



3.0 
3.0 



2.0 
5.0 



CU 0.1 



0.3 IJ0 



IJ0 0.1 



3.0 0.3 



34) 10.0 



3.0 
3.0 



1.0 
3.0 



* Numbers less than 1 Indicate a potency greater than that of 
triirethopriia 
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Example 46 - 

2 , 4-diandno-5- <1 ,2,3, 4-tetra^dro-2-isc)quliK>lylnEthyl ) pyr imidine 



To a solution of 1,2,3,4-tetrahydroisoguinoline (5.33g, 
40.0mmol) in ethanol (25ml) was added 2,4-diamino-5- ' 
bromoethylpyrimidine hydrobromide (3.64g, lO.Ommol from 
elemental analysis and 'H-NMR) . The mixture was stirred 
at 25* for 14 hours, filtered , and the filtrate refluxed 
for 2 hours. On cooling, the solution deposited white 
solid, which was extracted with ref luxing 95% ethanol 
(50ml) . The filtered ethanol solution deposited title 
compound on cooling as white powder (0.56g, 22%), 

mp 221-225° dec. 

Anal . Calcd. for C.-H.-N.: C,65.86: H,6.71; N,27.43. 



4 

Found: 



C,65.60; H,6.74; M,27.51 
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Clairra 

1) A compound of the formula (II): 




(D) 



or a salt, N-oxide or acyl derivative thereof, 
wherein Y Is a group: 




which is optionally substituted; 

X is an oxygen or sulphur atom, a group CH 2 , a group S(0) n where n=l or 
2, a group NR wherein R is hydrogen, alkyl or a group COR 2 wherein 

R is hydrogen, alkoxy or amino} (& is a six-membered ring containing 

a nitrogen atom; is a six-membered ring optionally containing a nitrogen, 
and the dotted lines represent single or double bonds. 

2) A compound according to claim 1 of the formula (HI): 
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wherein Y* isa group 




which ie linked to the pyrimidlnylmethyl moiety at the 1 or 7 position and is 
optionally substituted at the 2,3,4 or 6 positions or at the 7 position when the 
linkage to the pyrimicfinyl moiety is at the 1 position, wherein X 1 and the dotted 
line are as hereinbefore defined. 



3) ' »' A compound according to claim 1 of the formula (VI): 




or a salt N-oxide or acyl derivative thereof, wherein V X*' is a isix-membered 

f"*2) 

ring containing a nitrogen atom, both the phenyl ring and the V X ring being 
optionally substituted other than at the 6- position of the phenyl ring. 

4) A compound according to claim 1 of the formula (IX): 
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or a salt, N-oxide or acyl derivative thereof optionally containing a nitrogen 
atom at one of positions A, B, C, D or E, in which the dotted lines represent 
double bonds unless one of the rings contains a nitrogen atom in which case 
the dotted lines in this ring represents single or double bonds. 

5) A compound according to any one of claims 1 to 4 which contains one 
to three substituents selected from halogen atoms, alkenyl, alkenyloxy, 
nitro, cyano, hydroxy, mercapto, alkylthio, substituted sulphonyloxy, 
substituted sulphinyl, substituted sulphonyl, substituted carbonyl, optionally 
substituted amino, optionally substituted alkyl or optionally substituted 
alkoxy groups. 

6) A compound according to any one of claims 1 to 5 which contains one 

to three substituents selected from halogen atoms, C 2-4 alkenyl, alkylthio, 
amino, dirC 14 alkyLsubstituted amino, morphoiino, piperidino, pyrrolidino, 
piperazino, hydroxy, nitro, C 1-4 alkoxycarbonyl or C 1-4 alkyl or 
alkoxy each optionally substituted by halogen, hydroxy or 3 alkoxy. 

7) A compound according to claim 2, wherein Y 1 is a group: 



or a salt, N-oxide or acyl derivative thereof; which is linked to the pyrimidinyl- 
methyl moiety at the 1 or 7 position; X 1 is oxygen, sulphur or a group NR 1 
or S(0) n as hereinbefore defined; R 3 and R* are the same or different and 
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each is hydrogen, methyl, methoxy, amino, dimethylamino, methylthio, bromo 
or chioro; and R 5 is hydrogen or methyl, 

8) A compound according to claim 7 wherein Y 1 is linked to.the pyrimidlnylmethyl 
moiety at the one position. 

9) A compound according to either claim 1 or claim 3 of the formula (VH): 




or a salt, N-oxide or acyl derivative thereof, wherein V X ' is a six-membered 

ring containing three double bonds in which case X is -N=, two double bonds 

1 12 
in which case X is -N=, or NR -, or one double bond in which case X is -NR , 

wherein R 12 is a group R 1 as hereinbefore defined or is a bond to the 5-methylene 

bridge to the pyrimldne ring; 

R 8 and R 9 are the same or different and each is hydrogen, halogen, alkenyl, 

C 2 _4 alkenyloxy, nltro, cyano, hydroxy, mercapto, a group -OSOjR 6 or -S(0) n R 6 

wherein R 6 and n are as hereinbefore defined, a group -COR^ wherein R^ is 

methyl, ethyl, methoxy, ethoxy, amino, methylamlno, ethylamino, dimethylamino, 

or diethylamlno, or each is amino optionally substituted by one or more 

alkyl or acyl or the nitrogen atom forms part of a five or six membered 

heterocyclic ring, or alkyl or alkoxy each optionally substituted 

by halogen, hydroxy, or C, 9 alkoxy, or R 8 and R 9 together form a methylenecfioxy 
in ii 

group; R AU and are the same or different, and each is as defined with respect 
to R 8 and R 9 , or R 10 and R 11 are linked to the same carbon atom 
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to form a group C=0, C=S or C 



CH, 



10) 



A compound according to claim 9 wherein R 8 , R 9 , R 10 and R U are ^ 

same or different and each is hydrogen, hydroxy, methoxy, ethoxy, methoxyethoxy, 

methyl, ethyl, propyl, amino, methylamino, dimethylamino, ethylamino, 

diethylamino, vinyl, aUyl, propenyl, halogen, methylthio, ethylthio or 

pyrrolyl; X ring contains three double bonds; and the 5-methylehe 

bridge to the pyrlmidine ring is joined to the bicyclic ring system at the 

position in the heterocyclic ring oC or p to the l-position of the phenyl 

ring. 



11) A compound according to claim 4 of the formula (X): 




(X) 



or a salt, N-oxide or acyl derivative thereof, wherein <$> is a six-membered 
ring containing a nitrogen atom; there being one to three substituents attached 
to carbon atoms of the W ring or to a carbon atom of the phenyl ring adjacent 
to the X ring, the substituents being selected from methoxy, ethoxy, methyl, 
ethyl, amino, dimethylamino, pyrrolyl, morpholino, methoxyethoxy, chlorine, 
bromine, methoxycarbonyl or ethoxycarbonyl. 

12) A compound according to either claim 4 or 11 of the formula (XI): 




\_R 15 



(XI) 
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or a salt, N-oxide or acyl derivative thereof, Wherein the dotted lines represent 
single or double bonds, R W , R 15 and R 16 are the same or different and each 
represents hydrogen, methoxy, ethoxy, methyl, ethyl, amino, dlmethylamlno, 
pyrrolyl, morpholino, methoxyethoxy, chlorine, bromine, methoxycarbonyl 
or ethoxycarbonyL 

13) A pharmaceutical composition comprising a compound of the formula 
(ID as defined in claim 1 herein in combination with a pharmaceutical^ 
acceptable carrier. 



14) A pharmaceutical composition according to claim 13 which Includes a 
sulphonamlde as an additional active ingredient. 

15) A compound of the formula (H), as defined In claim 1 herein, for use In 
medicine. 

16) A process for the preparation of a compound of the formula (II), as defined 
in claim 1 herein, which process comprises. 

(a) (1) the reaction of a guanidine salt with a compound of the formula 
(A)or(B): ^ 

Y - CH, - CH _ 

2 \ ^ ^ (A) 



CH 



OR a 



CN 

/ 

Y - CH_ - C (B) 



*2 



CH - R b 



Wherein Y Is as hereinbefore defined, R a is a Cj 4 alkyl group and R is a 
nucleophUic leaving group such as a alkoxy group, for example a methoxy, 
ethoxy or methoxyethoxy group, or an amino, C 1-4 alkylamino, benzyl-amino, 
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dI " c l-4 dkylamino, naphthylamino, optionally substituted anilino, morpholino, 
piperidino or N-methylpiperazino group and most preferably R b is an anilino 
group: 

(11) the reaction of a compound of formula (C): 

CN 



Y - CH, - C - R c 



/ 

CH(OR a ) 



2 \ * (C) 



wherein Y and R a are as hereinbefore defined and R c is an alkoxycarbonyl 

or aldehyde group, wfth potassium or sodium hydroxide in a C* ^ alkanol followed 

by addition of guanicfine; 

(iii) the reaction of a compound of the formula (D): 

R d 



Y-CH 2 ( v h * <D) 



wherein R d is an amino group or a leaving group, such as a alkylthio group 
or a halogen atom, R e is a hydrogen or halogen atom, except that both groups 
R cannot be amino groups and Y is as hereinbefore defined with an aminating 
agent such as ammonia and thereafter when R e is a halogen atom removing 
this by hydrogenolysis; 

(iv) the reaction of a compound of the formula (E) 

* - CH 2 Z 
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wherein Z is a halogen atom or hydroxy or di-C^ alkyl substituted amino 
or other leaving group; and Y is as hereinbefore defined, with a compound of 
the formula (F)x 




(F) 



wherein T is hydrogen or a hydroxy or alkylthio group, and then converting 
the group T to hydrogen by hydrogenolysis when T is a alkylthio group 
or, when T is a hydroxy group, by first converting it to the mesylate or tosylate_ 
derivative or to thio, alkylthio or halogen and then removing this by hydrogenolysis; 

(b) when it is required to prepare a compound of the formula (IV) wherein 
R^ is other than hydrogen, the cyclisation of a compound of the formula (G) 




wherein X , R and R are as hereinbefore defined except that R is not hydrogen 
and the two groups R* 7 are the same or different and each is hydrogen or Cj_^ 
alkyl; 

(c) when it is required to prepare a compound of the formula (IV) or (X) wherein 
the 4- position of the phenyl ring is optionally substituted by hydroxy, alkoxy, 
amino or substituted amino, the reaction of a compound of the formula (H): 
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wherein the 4- position of the phenyl ring isoptionaUy substituted by hydroxy, 
alkoxy, amino, substituted amino and the ^0<P ring and the phenyl ring are 
substituted by other substituents as hereinbefore defined, or a compound of 
the formula (L) : 




wherein is as hereinbefore defined, 

with 2,4-diamino-5-hydroxymethylpyrimidines or an ether thereof* 

(d) the conversion of one compound of the formula (n) to a different compound 
of the formula (II) for example by the reduction or isomerization of one or 
two of the double bonds, conversion of a hydroxy group to a alkylthio 
group or an optionally substituted alkoxy group or conversion of an amino 
group to a alkylthio group or hydrogen, halogen, hydroxy or cyano via 

a diazo group or to a substituted amino group by methods well known to those 
skiUed in the art, 

(e) when It is required to prepare a compound of the formula (III) 
wherein V Is oxygen, R 3 and R* are the same or different and each is 
hydrogen, halogen, hydroxy, mercapto, Cj^ alkyl or C^^ alkoxy each 
optionally substituted by halogen, hydroxy or C f _ 2 alkoxy and R 5 Is C 
alkyl, the cyclizatlon of a compound of the formula (K) : 
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NH 2 R OH 



(K) 



4 h h 

wherein R is CH 2 CH»CHR wherein R is hydrogen or alkyi In the 
presence ofycyclizatlon catalyst such as pyridinlum chloride, hydrobromlc- 
acetlc acid mixture, sulf uric-hydrochloric acid mixture, potassium blsulfate; 
(0 when it is required to prepare a compound of formula (IX) wherein 8 
nitrogen atom is at position B and the dotted lines represent double bonds, 
the condensatlon/cycl Jzatlon of a compound of the formula (H): 

wherein R >9 is halogen, alkyl , alkoxy or alkylthio with a 

compound of the formula (10: Q 

R 20 -CH.CH-C-R 20 <« 

20 

wherein the groups R arc the same or different and each is hydrogen or 
C^.ij* alkylj under acidic conditions such as dilute ethanollc hydrochloric 
acid. 

• 

(g) - When it is required to prepare a compound of Formula (IX) 
wherein a nitrogen atom is at position A,B,C,D or E and 
all of the dotted lines represent double bonds, the 
oxidation of a compound of Formula (IX) wherein not 
all of the dotted lines represent double bonds under 
suitable dehydrogenation conditions, such as elevated 
temperatures in the presence of a dehydrogenation catalyst 
such as platinum oXide. 
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17. A novel chemical Intermediate of any one of formulae (A) to (E) or (G). 



18. A process according to claim 16 for preparing a compound of the formula 
(110, as defined in claim 2. 

19. A process according to claim 16 for preparing a compound of the formula 
(VD, as defined in claim 3. 

20. A process according to claim 16 for preparing a compound of the formula 
(IX), as defined in claim 4. 

21. A process according to any one of claims 16 and 18 to 20 wherein the 
compound prepared contains one to three substituents selected from 
halogen atoms, alkenyi, alkenyloxy, nitro, cyano, hydroxy, mercapto, 
alkylthio, substituted sulphonyloxy, substituted sulphinyl, substituted 
sulphonyl, substituted carbDnyl, optionally substituted amino, optionally 
substituted alkyl or optionally substituted alkoxy groups. 
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22) A process according to any one of claims 16 and 18 to 21 wherein the 
compound prepared contains one to three substituents selected from 
halogen atoms, C 2 alkenyl, C^alkylthio, amino, di-C^ alkyl substituted 
amino, morpholino, piperidino, pyrrolidine, piperazino, hydroxy, nltro, 

alkoxycarbonyl or alkyl or alkoxy each optionally substituted 
by halogen, hydroxy or alkoxy. 

23) A process according to claim 18, wherein Y 1 is a group: 




or a salt, N-oxide or acyl derivative thereof; which is linked to the pyrimidinyl- 

methyl moiety at the 1 or 7 position; X 1 is oxygen, sulphur or a group NR 1 

3 4 

or S(0) n as hereinbefore defined; R and R are the same or different and 
each is hydrogen, methyl, methoxy, amino, dimethylamino, methylthio, bromo 
or chloro; and R^ Is hydrogen or methyl. 

24) A process according to claim 23 wherein Y 1 is linked to the pyrimidinylmethyl 
moiety at the one position, 

25) A process according to either claim 16 or claim 19 for preparing a compound 

of the formula (VII), as defined in claim 9. 

« 

8 9 10 11 

26) ' A process according to claim 25 wherein R , R , R and R A are the 

same or different and each is hydrogen, hydroxy, methoxy, ethoxy, methoxyethoxy, 

methyl, ethyl, propyl, amino, methylamino, dimethylamino, ethylamino, 

tfiethylamino, vinyl, allyl, propenyl, halogen, methylthio, ethylthio or 
1^2) 

pyrrolyl; V X ' ring contains three double bonds; and the 5-methylene 
bridge to the pyrimidine ring is joined to the bicyclic ring system at the 
position in the heterocyclic ring ^Corp to the 1 -position of the phenyl 
ring. 
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27) A process according to claim 20 for preparing a compound of the formula 
(X), as defined in claim 11. 

2B) A process according to either claim 20 or 27 wherein the compound prepared 
is of the formula (XI), as defined in claim 12. 
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